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ORDNANCE  OFFICE, 

Washngton,  October  14,  1847. 
Captain  A.  Mordecai, 

Washington  Arsenal. 
Sir  :  The  duty  of  arranging,  preparing,  and  publishing  drawings  of  a  uni- 
form system  of  Artillery,  and  of  revising  the  Ordnance  Manual  and  publishing 
a  new  edition,  is  assigned  to  you.  ****** 

G.  TALCOTT,  Lt.  Col.  of  Ordnance. 


ORDNANCE  BOARD. 

Washington,  November  15,  1849. 
To  Brifc;  Gen.  Talcott, 

Col.  of  Ordnance. 

Sir:  Under  your  instructions  of  the  27th  ult.,  the  Ordnance  Board  have 

carefully  examined  the  Ordnance  Manual,  as  revised  by  Major  A.  Mordecai  for 

a  new  edition,  in  pursuance  of  your  order  dated  October  14,  1847,  and  have 

made  such  alterations  and  additions  as  appeared  to  be  required  preparatory  to 

the  publication  of  the  work. 

R.  L.  BAKER,  Brevet  Lieut.  Cot.  *\  a 
J.  W.  RIPLEY,  Brevet  Lieut.  Col.  f  % 
J,  SYMINGTON,  Major  of  Ordnance  >  cq 

A.  MORDECAI,  Brevet  Major.  \  g 

B.  HUGER,  Brevet  Col.  J  O 


ORDNANCE  DEPARTMENT, 

Washington,  November  llth,  1849. 
Hon.  Geo.  W.  Crawford, 

Secretary  of  War. 

It.  is  respectfully  recommended  that  the  revised  edition  of  the  Ordnance 
Manual  be  primed  for  the  use  of  the  Army. 

G.  TALCOTT,  Bvt.  Brig.  Gen., 

Colonel  of  Ordnance. 

Approved,  November  23,  1849 : 
^  G.  W.  CRAWFORD. 


Extracts  from  tht  prtfact  to  the  firtt  tdilitm  of  the  Ordiunut  Mimtel. 

"This  work  lining  designed  chiefly  for  the  use  of  those  charged  with  Iba 
fabrication  and  care  of  the  materiel,  leaves  untouched  nearly  all  that  relates  to 
the  personal  service  of  Artillery,  either  in  the  6eld  or  in  garrison."     •    »    • 

"  It  is  earnestly  requested  that  all  officers  of  the  Army,  and  especially  those  of 
the  Ordnance  Department,  will  avail  themselves  of  every  opportunity  to  verify 
the  details  and  add  to  the  information  here  given,  and  that  they  will  communi- 
cate to  the  Colonel  of  Ordnance  any  corrections  or  amendments  which  it  may 
appear  advisable  to  make  in  a  future  edition  of  the  work." 
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A. 

ACCOUTREMENTS.  Infantry,  201— Rifle,  202— Cavalry,  203— Artillery,  204— 
Sappers,  204— Spare  parts  for  repairs,  206 — Materials  for  making,  206 — 
Weights,  207. 

AIR,  atmospheric  :  Density,' 410,  431. 

ALLOYS,  of  various  metals,  393 — Of  coins,  418. 

AMMUNITION:  Chap.  X.—For  Field  Service:  Preparation,  260;  dimensions 
and  weights,  269;  packing,  260;  quantity  and  weight  in  each  ammunition 
chest,  303 ;  on  each  carriage,  306 ;  for  a  field  battery,  330 ;  for  field  train, 
329— For  Mountain  Howitzer,  136 — For  Siege  and  Garrison  Service:  Prepa- 
ration, 262;  quantity  for  siege  train,  333;  for  armament  of  forts,  337 — 
Storage  of  ammunition,  296 — Breaking  up,  297. 

AMMUNITION  CHESTS:  For  Field  Carriages :  Nomenclature,  39 ;  bill  of  tim- 
ber, 67  ;  bill  of  iron,  82  ;  dimensions  and  weight,  67  ;  interior  arrangement, 
299,302;  contents,  303;  weights,  packed,  306 — For  Mountain  Howitzer: 
Nomenclature  and  contents,  139;  materials  for,  146,  148;  dimensions  and 
weights,  146 ;  contain  700  musket  cartridges,  331 ;  number  for  a  battery,  331. 

ANGLE  OF  SIGHT,  natural :  Definition,  3— Of  guns,  6— Of  columbiads  and 
howitzers,  6. 

ANIMAL  POWER,  419. 

ANTHRACITE  COAL,  397. 

AREAS  :  Of  plane  and  curved  surfaces,  436 — Of  circles,  443,  462. 

ARITHMETICAL  PROGRESSION,  439 

ARMAMENT  OF  FORTIFICATIONS,  337. 

ARMORER'S  TOOLS :  For  arsenals,  192— For  the  field  park,  326. 

ARMS,  small :  Chap.  VIII. — Nomenclature,  167 — Dimensions  and  weights,  163. 
Inspection  of  new  arms,  164 — Browning,  180 — Packing,  181 — Preserva- 
tion in  store,  184 — Issuing,  186— Preservation  in  service,  186— Inspection  of 
arms  in  service,  189 — Repairs,  190 — Side  Arms :  Nomenclature,  198;  dimen- 
sions and  weights,  199 ;  spare  parts  for  repairs,  206. 

ARTILLERY :  see  Ordnance — Carriages,  Chap.  Ill — Proportion  of  artillery 
for  a  field  train,  329 — For  siege  train,  332 — For  armament  of  forts,  337, 
341 — For  mountain  service,  Chap.  VI. 

ARTILLERY  PRACTICE  :  Chmp.  XIII. 


BABBIT'S  METAL;  composition  of,  393. 

BALANCE,  for  weighing,  434. 

BALLISTICS,  «8- 

BALLS:  Lead:  Diameters  and  weights,  29  ;  manner  of  making,  241;  penetra- 
tion, 373— Out  /ran;  Diameter  and  weight,  27  to  30;  specific  gravity,  30  ; 
computation  of  weight,  30;  inspection,  30;  piling,  32;  table  of  piles,  34; 
jpenetratian,  368.  (, 

BAB  IRON:  Manufacture,  382— Properties,  384— Tables  of  weight,  404. 

BARBETTE  CARRIAGES :  Nomenclature,  47— Dimensions  and  weights,  58— 
Bills  of  timber,  71— Bills  of  iron,  90— Implements  and  equipments,  339— 
.Mechanical  manoeuvres,  152. 

R&ROME^gR  :  Measurement  of  heights,  426. 

BARRELS  :  Of  small  arms;  dimensions  and  weights,  163;  inspection,  169 — For 
gunpowder,  218. 

BASKET;,  for  mortar  service,  116. 

BATTERY,  of  field  artillery  :  Composition  of,  330— Ammunition,  330— Moun- 
tain howitzer,  331, 

BATTERY|  WAGON  :  .Nomenclature,  42— Dimensions  and  weight,  57— Bill  of 
limber,  69— Bill  of  iron,  86— Equipment  for  field  battery,  310— Equipment 
for  field  park,  319— Weights,  packed,  328. 

BAYONET  :  Nomenclature,  167— Length  and  weight,  163. 

BEAMS  :  .Strength  of,  400. 

BELL  METAL:  Composition  of,  393. 

BILL  HOOK,  117. 

BILLS :  Of  timber,  for  artillery  carriages,  67— Of  iron,  76. 


BUDGE  BARREL,  110. 
BURNS  :  Liniment  for,  2< 
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CANISTER  SHOT:  Dimensions  and  weights,  29. 
CANISTERS :  For  field  service,  355— For  siege  and  garrison,  265. 
CANNON  :  See  Ordnance— For  siege  train,  332. 
CANNON  LOCK,  113. 

CAPS:  Percussion,  for  small  arms,  2W— Paper,  fur  cartridges,  267. 
CARBINE:  Hall's,  162,  163— Care  of,  177. 

CARCASSES :  Dimenfl'ous  and  weights,  28— Manner  of  loading,  291. 
CARRIAGES:  Ctmp.  Ill— Xammclalure:  Field, 37;  siege,  44;  barbette,  47 
casemate, 49- -Dimension* and  Weight* :  Feld,  55.  57;  siege,  56,  57;  barbette, 
SB  !  casemate,  60— Bills  of  limber:  Field,  67  ;  siege,  70 ;  Barbette,  71 
mate,  73— BUI*  of  Iron:  Field,  76;  siege,  86;  barbette,  90;  casemate,  96— 
Number  for  a  field  battery,  330— For  a  siegs  train,  332— For  armament  of 
forts,  337. 
CARRIAGE  MAKER'S  TOOLS:  For  equipment  of  mountain  howitzer,  144— 

For  nelri  battery  wagon,  SU— For  park  battery  wagon,  330. 
CARTRIDGES;  For  Snail  Arm*:  Charges,  243;  making,  245;  dimensions  of 
bundles,  24$;  manner  of  packing,  249— For  field  service,  250— For  siege  and 
ga*ri  urn  service,  262. 
CARTRIDGE  RAGS:  Field,  250— Siege  audgatrieon. 262 -Paper, 263— For  hot 

shot,  2li4,  374— For  proving  ordnance,  264. 
CARTRIDGE  BLOCKS  :  For  field  howitzers,  252— For  sea-coast  howitzers,  263. 
CASEHARDENING.  iron,  390. 

CASEMATE  CARRIAGES  :  Nomenclature,  49— Dimensions  and  weights,  60— 
Bills  of  timber,  73— Bills  of  iron,  95— Equipment,  339— Mechanical  manoju- 
vres,  353. 
CASK  GAUGING,  438. 

CAST  IRON  :  For  guns,  9— Properties,  386— Strength ,  402. 
CAVALRY  ;  Musketcon,  160— Sabre,  198— Accoutrements,  203 
CENTRES  OF  GRAVITY,  438. 

CHAINS :  Classification,  66— Strength  and  weight,  402. 

CHARGES:  F  r  proving  ordnance,  17— For  small  arms,  243—  For  field  service, 
250— Fur  siege  and  garrison  service,  263— For  field  shells,  365— For  mortar 
shells,  267— For  Columbian  shells,  263— For  spherical  case  shot,  256. 
CHASSIS  :  See  Barbeftt  and   attentate  Carriages. 
CHOCKS:  For  casemate  carriage.  !  15— For  mechanical  manoeuvres,  344. 


Xli  INDEX. 

CIRCLES :  Tables  of  areas  and  circumferences,  443-463. 

CIRCULAR  SEGMENTS  :  Table  of  areas,  461. 

COAL:  Charcoal,  395— Bituminous,  397— Anthracite,  397. 

COAL  TAR,  397— For  lacker,  153.  .1 

COEHORN  MORTAR:  Dimensions  and  weight,  7— Bed,  61. 

COINS :  Weight  and  alloy,  418—  United  States  and  Foreign  coins,  418. 

COKE,  397. 

COLUMBIADS  :  Dimensions  and  weights,  6— Proof,  17— Cartridges,  363. 

COLUMNS  :  Strength  of,  400. 

COMBUSTIBLES :  Heating  power  of,  434. 

CONDUCTORS:  Lightning,  225— Of  electricity,  430. 

CONGREVE  ROCKETS,  339. 

COPPER :  Properties  of,  8— Tinning,  391— Strength,  399,  402. 

CUBES  :  Table  of,  463. 

CYLINDERS:  Strength  of  hollow  iron,  401. 

D. 
DISPART :  Definition  of,  4— Of  guns,  5— Of  howitzers,  6. 
DRAG  ROPE,  117. 
DRAWING  PAPER:  Dimensions  of,  418. 


ELECTRICITY  ;  Conductors  of,  420. 

EMBRASURE  SHUTTERS,  335. 

EPROUVETTE  :  Dimensions  and  weight,  7— Bed,  61-Use  of,  S20. 

EQUIPMENT :  Chap.  XI.— Of  field  carriages,  305— Of  forge  lor  field  battery, 
307— Of  battery  wagon  for  field  battery,  310— Of  park  forge,  316— Of  park 
battery  wagon,  319— Of  field  train,  329— Of  siege  train,  332— Of  fortress  car- 
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FIRE  WORKS,  Chap.  X.— Materials,  236— Storage,  296. 

FIXED  AMMUNITION :  For  mountain  howitzer,  138— For  field  service,  250. 

FLINTS,  242— Number  to  100  rounds,  329. 

FORAGE  :  Weight  of  different  kinds,  419. 

FORGE:  For  Field.  Service :  Nomenclature,  40;  dimensions  and  weight,  57; 
bill  of  timber,  68 ;  bill  of  iron,  83 ;  for  field  battery,  307 ;  for  field  park, 
316  ;  weights,  equipped,  328 — For  Mountain  Service,  140 ;  weight  of,  145. 

FRACTIONS  :  Table  of  equivalent  vulgar  and  decimal,  407. 

FREEZING  POINTS,  of  liquids,  424. 

FRICTION:  Laws  of,  434. 

FRICTION  PRIMERS :  Manner  of  making,  281. 

FRIGORIFIC  MIXTURES,  424. 

FULMINATE,  of  mercury :  Preparation  of,  279. 

FUNNEL,  115. 

FURNACES  :  For  laboratory,  230— For  heating  shot,  374. 

FUZES  :  For  mortar  service,  274 — For  field  service,  276 — For  columbiads  and 
howitzers,  277. 

FUZE  IMPLEMENTS,  114— Weights  of,  118. 

FUZE  PLUGS :  For  field  shells,  254— For  heavy  ordnance,  268. 

G. 

GAUGES  :  For  shot  and  shells,  27 — For  inspecting  small  arms,  164 — For  gun- 
powder, 219. 

GAUGING,  casks,  438. 

GEOMETRICAL  PROGRESSION,  439. 

GINS  :  Nomenclature,  51 — Dimensions  and  weights,  62 — Bills  of  timber,  75 — 
Bills  of  iron,  99 — Mechanical  manoeuvres,  354. 

GIN  FALL:  Field  and  siege,  354 — Garrison  and  casemate,  357. 

GOLD  RAIN,  288. 

GOMER  CHAMBER,  3. 

GRAPE  SHOT :  Dimensions  and  weights,  29. 

GRAPE :  Stands  of,  266. 

GRATES,  for  heating  shot,  374. 

GRAVITY  :  Specific,  409— Force  of,  427— Centres  of,  438. 

GREASE,  for  wheels,  155. 

GRENADES,  29. 

GROMMETS,  269. 

GUNS:  Dimensions  and  weights,  5 — Proof,  17,  18 — Ranges,  Chap.  XIII. 

GUN  METAL :  Bronze,  8— Cast  iron,  9— Strength,  402. 

GUNNER'S  IMPLEMENTS:  Gimlet,  111— Perpendicular,  113— Pincers,  114— 
Callipers,  1 14— Quadrant,  114— Sleeves,  115— Weights  of,  118. 
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GUN  CARRIAGES:  Field:  Nomenclature,  37;   dimensions  and  weights,  55*    ,yj 
bills  of  timber,  67 ;  bills  of  iron,  76 ;  equipment,  305 ;  weights,  equipped,    '.    ' 
306— Siege.-  Nomenclature,  44;  dimensions  and  weights,  56;  bills  of  tint-".' 
ber,  70;  bills  of  iron,  86;  equipment,  334— Barbette :    Nomenclature, ■«|'"\ • 
dimensions  and  weights,  58;  bins  of  Umber,  71;  bills  of  irorr,90;   equip-'  ** 
ment,  339—  Casemate :  Nomenclature,  49;  dimensions  and  weighls,  60  ;  bills    - 
of  Umber,  73;  bills  of  iron,  96;  equipment,  339— For  Mountain  Hoioiiier.- 
Nomenclature,  131  ;  dimensions  and  weights,  145.    . 

GUNPOWDER:  Clup,  EX.— Materials,  209— Proportions,  213— Manufacture, 
214— Density,  217— Packing;,  218-r-Inspection  and  proof,  219— Analysis,  223— 
Preservation  and  storage,  224— Temperature  at  which  it  explodes,  217. 


i,  109— Number  required. 


HALE'S  ROCKETS,  289— Ranges  and  weigl 
HALL'S  CARBINE:  Nomenclature,  162-Di 

tion,  177 -Care  of,  188. 
HAND  BILL,  (or  bill  book,)  117. 
HAND  CART  :  Nomenclature,  63. 
HANDSPIKES :  For  field,  siege,  and  garris 

see  Eopipmekt. 
HARNESS:  For  Field  and  Siege  Carriage!,  Chip,  v.— Weight,  127;  dimensions 

of  parts,  and  buckles,  128;  materials  far  making,  130;  storage,  130;  spare 

parts  for  repairs,  315,  323— For  a  battery,  330— For  Mountain  Service,  134. 
HAUSSE:  Pendulum,  for  field  service,  112. 
HATRESACK,  110. 
HAV:  Weight  in  bundles,  419. 
HEAT :  Properties  and  effects,  420  to  425. 
HEIGHTS:  Barometric  measurement  of,  426. 
HORSES:  Number  required  for  a  field  battery,  330— For  siege  train,  332— Power 


INDEX.  XV 

!  ^    ;   INCENDIARY  MATCH :  Preparation  of,  295. 
'*  •;•       INCLINED  PLANE :  Power  of,  433. 

.INFANTRY  ACCOUTREMENTS,  201. 
,.       INITIAL  VELOCITIES:  Of  cannon  balls,  366— Of  bullets,  367— Formula  for 
computing,  432. 
INSPECTION:  Of  ordnance,  12— Of  shot  and  shells,  30— Of  small  arms,  new, 
164— Of  arms  in  service,  189 — Of  Hall's  carbine,  177 — General  directions 
for  inspection  of  arms,  179. 
INSTRUMENTS  :  For  inspecting-  ordnance,  10— For  siege  train,  336— For  ar- 
mament of  forts,  341.  ".  i- 
IRON,  CAST :  For  guns,  9, 10— Specific  gravity  and  strength,  9,  399,  402— Pro- 
perties and  varieties,  385. 
IRON,  BAR :  Bills,  for  field  carriages^fr— For  siege  carriages,  86 — For  barbette 
carriages,  90— For  casemate  carriages,  95 — For  mountain  howitzer  carriage, 
&c,  147, 148— Manufacture,  382— Properties  and  test,  384— Forging,  385— 
Tinning,  391— Strength,  399,  402— Weight,  tables  of,  404— Plate,  weight  of, 
406,  407— Wire  gauge,  66. 
IRON  PIPES :  Weight  of,  408. 
ISSUE  OF  ARMS,  185. 

J. 
JACK:  Lifting,  54— Lever,  54— Small  screw  jack,  118. 

K. 

KIT:  Composition,  295. 

KNOTS:  Plate  19. 

L. 

LABORATORY  :  Arrangement,  fixtures  and  furniture,  229— Tools,  231— Mate- 
rials, 236— Paper,  239. 

LACKER :  For  iron  ordnance,  162 — For  small  arms  and  paper,  153 — For  iron 
work,  154.  .■'"'   '2 

LADLES :  For  cannon,  105 — Number  required,  334,  339. 

LEAD :  Detection  of,  in  bronze,  8— Adulteration  of,  237— To  reduce  oxide,  237 — 
Temperature  of  melting  point,  423. 

LEAD  BALLS :  Diameters  and  weights,  29— To  compute  weight  of,  30— Fabri- 
cation, 244— Pressed,  245— Packing,  245. 

LEADERS,  271. 

LEATHER  :  For  artillery  harness,  130— For  accoutrements,  205. 

LEG  GUARD/  Description,  125— Weight,  127. 

LEVER  JACK,  54. 

LEVER:  Power  of,  432. 

LIFTING  JACK :  Nomenclature  and  weight,  54. 

LIGHT  BALLS,  294. 


XVI  INDEX. 

LIGHTNING  RODS,  336. 

LIMBER:  Fit  F Utd  Carriagn .  Nomenclature,  38;  dimensions  and  weight,  66; 
bill  of  limber,  67;  bill  of  iron,  SI — For  9itg'  Carriaga:  Nomenclature, 
45;  dimensions  and  weight,  56;  bill  of  timber,  70;  bill  of  iron,  88. 

LINE  OP  SIGHT,  natural,  3. 

LINIMENT,  for  buna,  298. 

LINSTOCK:  Description,  110—  Weight,  118. 

LOCK:  For  Cannon:  Description  113;  weight,  118— For  Small  jfrmt;  Nomen- 
clature, 157;  weight,  163;  inspection,  172. 

LOCK  COVER,  113— Weight.  118. 

LOGARITHMS,  440. 

M. 

MACHINES:  Nomenclatu re,  51— Required  for  siege  service,  335— For  garrison 
service,  340. 

MAGAZINES  :  For  gunpowder,  224. 

MAGNETIC  NEEDLE:  Variation  and  dip,  436. 

MARKS:  Of  ordnance,  19-Of  small  amis,  ISO. 

MARRONS,  389. 

MATCH  :  Preparation  of,  269, 270— Incendiary,  29S. 

MATEMALS  :  For  constructions,  Chap.  XIV— For  repairing  siege  carriages, 
315— Fur  repairing'  fortress  carriages,  340— Strength  and  weight,  399  to  410. 

MATHEMATICAL  formula!  and  data,  435. 

MAUL,  116. 

MEASURES,  U.  S.  and  Foreign  :  Length,  411— Surface,  414-Solidity,414-Ca- 
pacily,  415— Weight,  416— Value,  418. 

MEASUREMENT,  of  timber  and  boards,  381. 

MECHANICAL  MANOEUVRES:  Field    artillery,  313-Siegc    artillery,  344— 


INDEX.  XVII 

MORTAR  WAGON :  Nomenclature,  46— Dimensions  and  weight,  57— Bill  of 

timber,  70 — Bill  of  iron,  89 — Mcvhanical  manoeuvres,  349. 
MOUNTAIN  ARTILLERY,  Chap.  VI.— Dimensions  and  weight  of  howitzer, 

6 — Of  carriages  and  equipment,  145 — Ranges  of  howitzer,  148 — Composition 

of  a  battery,  331. 
MUSKET  :  Nomenclature  of  percussion,  157 — Flint,  159 — Alteration  of  flint  to 

percussion,  159 — Dimensions  and  weights,  163 — Inspection,  164— Packing, 

181— Strength  of  barrels,  196. 
MUSKETOON:    Cavalry,    160— Artillery   and   Sappers,  161— Dimensions  and 

weights,  163. 

N. 
NAILS :   Wrought  and  Cut :  Dimensions  and  weights,  64 — Horse  Shoe,  310. 
NEEDLE,  magnetic  :  Declination  and  dip,  426. 
NOSE  BAG,  125. 
NUTS  :  Classification  and  dimensions,  63. 

O. 

OATS:  Weight  of  a  bushel,  419. 

ORDNANCE :  Kinds  and  calibres,  1 — Nomenclature,  2 — Designation,  4 — Inspec- 
tion, 10 — Proof,  16 — Marks,  19 — Injuries  in  service,  19 — Spiking  and  un- 
spiking,  20 — Preservation,  21 — Table  of  foreign  ordnance,  23 — Proportion 
for  a  field  train,  329 — For  a  siege  train,  332. 

P. 

PACKS,  for  mountain  service,  146. 

PACK  SADDLE :  Nomenclature,  133— Weight,  145— Bill  of  timber,  146— Bill 
of  iron,  148. 

PACKING  :  Small  arms,  181 — Fixed  ammunition,  260. 

PACKING  BOXES  :  For  muskets,  181— For  rifles  and  pistols,  183— For  balls, 
245 — For  percussion  cartridges,  249 — For  fixed  ammunition,  260 — For  per- 
cussion caps,  281 — For  field  forge,  307 — For  field  battery  wagon,  311,  313 — 
For  park  forge,  316 — For  park  battery  wagon,  319,  322. 

PAINT :  Preparation,  Cliap.  VII. — Quantity  and  kind  required  for  a  car- 
riage, 151 — For  tarpaulins,  151 — Brainard's,  151. 

PAPER:  For  laboratory  purposes,  239 — For  small  arm  cartridges,  245^-For 
field  ammunition,  257 — Cartridge  bags,  263— Drawing,  dimensions  of,  418. 

PARK  :  Field,  composition  of,  331. 

PASS  BOX,  110. 

PASTE,  240. 

PENDULUM  HAUSSE:  Construction  of,  112. 

PENDULUM,  ballistic:  Used  for  proving  powder,  221 . 

PENDULUMS  :  Length  for  a  given  time  of  vibration,  427. 


XV  111  INDEX. 

PENETRATION   of  balls :  In  masonry,  366,  372— In  wool,  369,    372,   373— In 

'earth,  370— In  fascines  and  (rood,  371— In  cast  iron,  372— In  paper,  373. 
PERCUSSION  CAPS,  for  small  arms:  Manufacture,  278— Number  required  for 

'cartridges,  248, 329.  '  ■"       ■•■■■-  ■  ■  -        '■' 

PERCUSSION  PRIMERS,  for  cannon :  Manufacture,  283— Number   required 

for  field  ammunition,  103. 
PEWTER:  Composition,  393— Melting  point,  422. 
PICKAXE,  in— Weight,  118. 
PILING  BALLS,  33— Table  of  piles,  34. 
'  PIPES :  Weight  of  iron,  406. 
PISTOL:  Nomenclature,  161— Dimensions  and  weight,  163— Proof,  169— Pack- 
ing, IBS. 
PITCH  :  Manner  of  making,  396. 
PITCHED  FASCINES:  Preparation  of,  294. 

PLATFORM:  For  mortars,  61,  57— For  siege  guns,  number  required,  336. 
PLUMMET,  for  mortar  service,  116. 
POINTING  WIRE,  for  mortars,  115. 

PORT  FIRES:  Manner  of  making,  273—  Number  required  for  field  service,  303. 
PORTFIRE  CASE,  110— Weight,  118. 

portfire  Stock;  ni>- Weight,  us. 

'pWTFhtE  CUTTER,  111— Weight,  118 
POWDER:  See  Go'nfowdmT. 

POWDER  MEASURES:  Dimensions  of,  115,  116. 
POWERS,  of  numbers,  462. 

PREPONDERANCE  of  cannon  :  Definition,  4-Of  guns,  5-Of  cotumbiads  nd 
-"■'    howitzers,  6.'  '*'*" 

PRIMERS  for  cannon:  Friction,  281— Percussion,  283— Number  required,  for 
field  ammunition,  303;  for  siege,  333;  for  forte,  33S. 


";* 
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5ft.  JftUICK  MATCH,  270. 

QUOIN  for  mortar  beds,  115— Weight,  118. 

R. 
)j  •        RACKS,  for  small  arms,  184. 

.    RAIN :  Quantity  that  falls  annually,  42fr— Of  fire,  238— Gold,  288. 

RAMMERS :  Heads,  103— Staves,  107— Finished,  103. 

RANGES  of  ordnance :  Mountain  howitzer,  148 — Field   guns  and   howitzers, 

&>9,  360 — Siege  and  garrison  guns  and  howitzers,  361— Columbiads,  363 — 

Mortars,  364— War  rockets,  366. 
RASPS  :  Kinds  and  sizes,  392.     . 
RED  HEAT  of  iron,  423. 

REPAIRS :  Of  small.arms,  190  to  196 — Of  side  arms  and  accoutrements,  206. 
RESISTANCE  of  the  air,  to  motion  of  projectiles,  431 
RIFLE :  Nomenclature,  160 — Dimensions  and  weight,  163 — Inspection  and  proof, 

166,  169 — Accoutrements,  202. 
RINGS,  for  chains  :  Dimensions,  65. 
RIVETS  :  Dimensions  and  forms,  64. 

ROCKETS  :  Signal,  284— War,  289— Ranges  and  .weights  of  Hale's,  365. 
ROPES :  For  siege  train,  335 — For  forts,  340— For  mechanical  manoeuvres,  34&— 

Quality  and  kinds,  394 — Splicing,  394 — Strength  and  weight,  403. 

S. 
SABOTS :  For  mountain  howitzer  ammunition,  136 — For  field  ammunition,  252 — 

For  heavy  shells,  264. ~ 
SABRES :  Cavalry  and  artillery,  198. 

SADDLE:  For  field  artillery  harness,  123, 127— Pack,  133, 145. 
SAPPER'S:  Musketooh,  161, 163— Accoutrements,  204. 
SCRAPER,  for  shells,  115. 

SCREW :  Mechanical  power,  433 — Table  of  wood  screws,  65. 
SCREW  JACK,  118. 
SEGMENTS,  of  circles :  Table  of  areas,  451. 

V    'Serpents,  for  rockets,  238. 

SHEET  METALS  :  Gauge,  66— Weight,  407. 
SHEET  IRON:  Properties,  390— Weight,  406,  407. 

Sheet  tin,  391. 

SHELLS :  Dimensions  and  weights,  27 — To  compute  weight  of,  30 — To  find  the 
quantity  of  powder  to  fill  a  shell,  30 — Inspection,  30 — Strapping :  For  moun- 
tain howitzer,  136 ;  for  field  service,  253 ;  for  siege  and  garrison  cannon,  264 — 
Charging:  For  mountain  howitzer,  137;  for  field  service,  255  ;  for  mortars, 
267;  for  heavy  ordnance,  268— Unloading,  293— Ranges,  148,  360,  365— 
Penetrations,  369  to  372. 
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INDEX. 


SHELL  HOOKS,  115. 

SHELL  PLUG  SCREW,  114. 

SHOT ;  Dimensions  and  weights,  27— To  compute  weight  of,  30— Inspection,  30— 
Piling  anil  preservation,  32— Ranges,  359  to  363— Penetrations,  368  to  372— 
Expansion  by  heat,  375. 

SHOVEL:  Dimensions,  117— Weight,  118. 

SIEGE  ARTILLERY:  Ordnance.  Kinds,  1 ;  dimensions  and  weights,  5,  6,  7 ; 
proportions,  in  a  siege  train,  333—  Oarriaga:  Nomenclature,  44— dimen- 
sions anil  weights,  56;  bills  of  limber,  70;  bills  of  iron,  8 6. —Equipment, 
332— Mechanical  inanteuvret",  344. 

SIEGE  TRAIN,  333. 

SINES :  Table  of  natural  sines  and  tangents,  441. 

SLING  :  For  guns,  366. 

SLING  CARTS:  Nomencl  a  111  re,  52— Dimensions  and  weights,  62— Bill  of  tim- 
ber, 76— Bill  of  iron,  101— Mechanical  manceuvres,  331. 

SLOW  MATCH :  Preparation,  269-Quantity  for  field  ammunition,  303— For 
siege  train,  333—  For  forts,  338. 

SMALL  ARMS,  Cliap  VIII— Nomenclature,  157— Dimensions  anil  weights, 
163— Inspection,  164— Packing;,  1S1— Storage,  194— Repairs,  190— Ammu- 
nition, 243— For  armament  of  forts,  338. 

SNOW:  Limits  of  perpetual  snow,  426. 

SOLDER:  Composition,  393— Melting  pointa,  423. 

SOLDERING,  391. 

SOUND:  Velocity,  425. 

SPARE  PARTS,  for  repairs :  Small  arms,  193— Side  arms  anil  accoutrements, 
205— Field  carriages  and  equipments,  331  ;  see  also  Equipment— Sie^B  car- 
riages, 335 — Fortress  rnrririfrr:!,  340. 

SPATULA, I 


INDEX.  XXI 

STARS,  for  rockets,  287. 

STAVES,  for  implements :  Dimensions,  106— Bill  of  plank,  108. 

STEAM  :  Elastic  force,  426— -Horse  power,  420. 

STEEL :  Kinds  and  properties,  387 — Hardening  and  tempering",  389 — Strength, 
399,  402. 

STONE  MORTAR :  Dimensions  and  weight.  7— Proof,  18— Charge,  333. 

STORE  TRUCK :  Nomenclature,  53— Weight  54. 

STRAPS,  for  shot  and  shells  :  Field,  253 — Siege  and  garrison,  264. 

STRAPPING  shot  and  shells :  For  mountain  howitzer,  136 — For  field  service, 
263,  256 — For  siege  and  garrison  service,  264. 

STRENGTH  :  Of  iron  for  guns,  9— Of  musket  barrels,  196— Of  materials,  399, 
402 — Of  chains,  402 — Of  hemp  and  iron  wire  ropes,  403 — Of  ice,  425. 

SWORDS  and  sabres :  Nomenclature,  198 — Dimensions  and  weights,  199 — In- 
spection and  proof,  199 — Packing,  200 — Cleaning  201. 

T. 

TABLES :  United  States  ordnance,  5,  6,  7 — Foreign  ordnance,  23 — Shot  and 
shells,  27— Lead  balls,  29— Cast  iron  balls,  30— Piles  of  balls,  34— Dimen- 
sions and  weights  of  artillery  carriages,  55  to  62 — Bolts  and  nuts,  63 — 
Wood  screws,  65 — Finished  implements,  108,  118 — Dimensions  of  parts  of 
harness,  12S — Small  arms,  163 — Fixed  ammunition,  259— Ranges  of  moun- 
tain howitzer,  148 — Ranges  of  field  guns  and  howitzers,  359 — Ranges  of 
heavy  ordnance,  361 — Ranges  of  Hale's  rockets,  365 — Initial  velocities,  365— 
Board  measure,  381 — Files  and  rasps,  392 — Weight  of  iron,  404  to  407 — 
Equivalent  vulgar  and  decimal  fractions,  407 — Cast  iron  pipes,  408 — Specific 
gravities,  409 — Weights  and  measures,  411  to  417 — Coins,  418 — Regular 
polygons,  436 — Natural  sines  and  tangents,  441 — Circular  segments,  461 — 
Areas  and  circumferences  of  circles,  443,  452 — Powers  and  roots  of  num- 
bers, 452. 

TANGENTS  :  Table  of  natural  tangents,  441. 

TANGENT  SCALES :  For  field  guns  and  howitzers,  111,  112. 

TAR,  398. 

TAR  BUCKET:  Description,  116— Weight,  118. 

TARPAULINS:  Dimensions,  115— Weights,  1 18— Painting,  151. 

TARRED  LINKS,  294. 

TENACITY :  Of  gun  iron,  9— Of  various  materials,  399,  402. 

TEST :  Of  gun  iron,  9,  10— Of  saltpetre;  rough,  209 ;  refined  212— Of  bar  iron, 
384— Of  steel,  389— Of  files,  392. 

THERMOMETERS:  Comparison  of  different  scales,  420. 

THUMBSTALL,  111. 
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TIMBER:  For  artillery  carriages,  67  to 75— For  implements,  109— For  maun- . 
tain  howitzer  carriage,  &c.,  14ft-^Fof  repairs  of  siege  carriages,  335 — For 
repairs  of  fortress  carriages,  340— Kinds  of  trees,  377— Selection  and  felling, . 
378—  Defects,  379—  Seasoning  and  preserving,  379— Measuring,  38 1— Stren  gth , 
399,400— Weight,  409.  . 

TIN :  Sheet,  391  ^Strength,  399--Weight,  409— Melting  point,  423. 

TINNING,  iron  and  copper,  391.  . 

TOMPIONS,  for  mortars  and  howiteera,  US.    , 

TOOLS  :  For  equipment  of  mountain  artillery,  142, 144 — Armorer's,  for  arse- 
nals, 192— Laboratory,  231— For  field  forge,  308^-For  field  battery  wagon, 
311-vFor  park  forge,  316— For  park  battery  wagon,  320— For  siege  train, 
^36^-;For  armament  of  forte,  340. 

TORCHES ;  Preparation,  296^     , 

TORSION :  Resistance  of  bodies,  401 . 

TOURTEAUX,  <tarred  links,)  394. 

TOW  HOOK  :  Dimensions,  115— W.ight,  118— Number  required,  305. 

TRAJECTORY  of  a  ball :  In  vacuo,  428— In  the  air,  430. 

TRIGONOMETRY:  Formula),  440. 

TRUCKS  :  Casemate,  63— Store,  53— Weights,  64. 

TUBES,  priming :  Metal,  271— Quill,  272— Friction,  281. 

TUBE  POUCH:  Description,  110—  Weight,  118. 
Wl.         ....  U. 


VALENCIENNES  COMPOSITION,  291. 
YALISE :  Artillery  driver's,  124. 


nance,  17,  IS— For  firing  hot  sh 
WAH  ROCKETS,  2N9-Rangcs,  365. 
WASHERS,  for  bolts  :  Classification  and  dimensions,  63. 
WATER  :  Weight  of  cubic  foot,  410,  417— Maximum  density,  41(1— Density  at 

diftereul  I i-nifi.i-uLur.-r^.  (23 —  AHov,-aniv>  fur  man  and  horse,  419. 
WATER  BUCKET  :  For  forge,  117— For  garrison  service,  117— Weights,  119. 
WATERING  BUCKET,  for  Hold  service,  117,  118. 
WEDGE:  Mechanics)  power,  4S3. 

WEIGHTS  :  Guns,  5— Columbiads  and  howitzers,  6— Mortars,  7— Foreign  ord- 
nance, 23— Shot  and  shells,  27, -28,  g9-rLcad  balls,  29— Cast  iron  balls,  30— 
Field  gnu  caniiii-.r,  53—  Sica;c  gun  rarriaaTs,  Sn— Fluid  ami  siege  wagons, 
ammunition  diesis,  and  niunu  beds,  57  Harbettc  carriages,  59— Casemate 
carriages,  61— Sling  earls  and  gins,  62— Trucks,  54— Artillery  implement, 
10:  f>|ijij!im'uis,  118— Harness,  1.27— Guti  carriage  ami  equipment  for 
mountain  artillery.  146-  Small  arms.  IKS-  Huxcs  of  arms,  1*3 — Swords  and 
sabres,  199— Accoutrements,  207— Percussion  cartridges,  packed,  ]  249— 
nruunitiun.,  259— Fit-Id  urnrouniliuii,  pai-kcd,  21*)— Gun  carriages 
dhs,  equipped  for  nervine,  306-  -Forges  and  battery  wagons,  equipped 
s,  402— Hemp  and  wire  ropes,  403— Bar  ii 


Fix.d 


-Is,  406,  407—1] 


■Pf 


,  408— Var 


erials,  (specific,  gra- 


vities,) 409— United  Stales  and  Foreign  weights,  416,  417. 
WELDING  :  Composition  for  welding  iron  and  steel, 390. 
WHEAT:  Weight  of  a  bushel,  419. 
WHEEL:  Field:  Nomenclature,  39  ;  size  and  weight,  55—  Siege.-  Nomenclature, 

45;  size  and  weight,  56— Barbette:  Nomenclature,  47;  sine  and  weight, 59— 

Caurmott;  Size  and  weight,  61— Sling  carts,  53,  62. 
WHEEL  AND  AXLE:  Mechanical  power,  433. 
WHEELS  AND  PINIONS:  Power,  433. 
WHIP,  for  artillery  driver,  124. 
WIND  :  Velocity  and  force,  425. 

WINDAGE  of  balls  :  Definition,  3— Amount,  5,  6, 7— Loss  of  velocity  by,  367. 
WIPER,  for  mortars,  115. 
WIRE  GAUGE,  66. 

WIRE  ROPE,  iron :  Strength  and  weight,  403. 
WOOD:  See  Tib™. 
WOOD  SCREWS:  Classification 
WORMS,  106,109. 


ERRATA. 

Page    37 — Lint  of  bant,  5th  line :  For  HsUa,  read  riagi. 
"    133— 19th  line  from  the  bottom  ;  Add  :  4  mU  ftMa,  fiuteoed  to  the  ik 

"    917 — Pint  column  of  table  I  For  4,  read  1. 

"    918 — lat  line  :  For  weight,  read  height. 

"    498— fitaafiM  tf  Ike  Trmjutart :  In  the  M  term  of  the  second  metnt- 

"    437 — 19th  bine:  The  words  "area  of  the"  ihould  ba  truapoaed  to  II 
e  of  the  18th  line. 
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OKDNANOE. 
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LA  LIB  RE,              MATERIAL. 

1 

Guv 

Field j 

Siege  nnd  garrison  ? 

6-pounder.. .: 
12-pounder... 

12-pounder..  .1 
18-pounder. . . 
24-pounder...! 
32-pounder. . . 
42-pounder.,  -j 

12-pounder.. .! 
12-pounder.. .' 
21-po.mder. . .; 
Mpounder.. . 

24-rxmnder... 

8-inch 

10-inch ' 

10-inch ' 

13-inch ; 

16-inch 

24-pounder.. . 
24-pounder.. .: 

Bronze. . . . 

i">" 

Pli    1 

i 

Field J 

Siege  Hnd  garrison  J 

I 

Bronze.... 

How,,..... 



piste  a. 

Plate  10. 

Plate  2. 

"*."..  "j 

COLUMBIAN 

: 

Bronze. .. . 

Plate  9. 

Mortars.,  , 

Plate  3. 

A  12-inch  columliind,  of  coal  iron,  has  also  been  made  for  trial. 
The  pistes  midlhe  tables  of  dimensions  and  weights  refer  to  the  latest  potternB. 
.  For  the  description  of  ordnance  of  former  patterns,  see  (he  first  edition  of  this 


CHAP.    I. ORDNANCE. 


Nomenclatur 


The  forma  of  the  sereral  pieces  of  ordnance  art  shown  in  the  Plates  referred 
to  in  the  lust  column  of  the  preceding  table. 

Cannon  made  of  bronze  are  commonly  called  trass  cannon. 

The  vocable  is  the  part  of  the  gun  in  rear  of  the  bane  ling;  it  is  composed 
generally  of  the  following  parts:  the  but,  the  neck,  thejtlitt,  and  the  bait  nftht 
breecK. 

The  sow  of  14c  brtech  is  a  frustum  of  a  cone,  or  a  spherical  segment,  in  rear 
of  the  breech. 

The  base  ring  is  a  projecting  band  of  metal  adjoining  the  base  of  the  breech 
and  connected  with  the  body  of  the  gun  by  a  concave  moulding. 

The  bench  is  the  mass  of  solid  metal  behind  the  bottom  of  the  bore,  extending 
to  the  rear  of  the  base  rinjr. 

The  reinforce  is  the  thickest  part  of  the  body  of  the  gun,  in  front  of  the  base 
ring;  if  there  is  more  than  one  reinforce,  that  which  is  next  to  the  base  ring  is 
-colled  the  font  reinforce;  the  other,  the  second  rtitifortt.  In  some  howitzers, 
instead  of  a  reinforce,  there  is  a  recess  in  the  metal  around  the  chamber,  nest  to 
the  base  ring. 

The  rtinftrrct  bond  is  at  the  junction  of  the  first  and  second  reinforces  in  the 
heavy  howitzers  and  columbiads. 

The  ckaat  is  the  conical  port  of  the  gun  in  front  of  the  reinforce. 

Tha  astragal  and  jUfc/i,  in  field  guns,  and  the  dust  ring  in  other  pieces,  are 
the  mouldings  at  the  front  end  of  the  chase. 

The  ruck  is  the  smallest  part  of  the  piece,  in  front  of  the  astragal  or  the  chase 
ring. 


PTOMENCLATURE.  3 

The  bore  of  Ihe  piece  includes  nil  the  pan  bored  out,  viz  :  Ihe  cyliiijtr ,  the 
chamber,  (if  there  ia  one,)  and  the  conical  or  ayiherir.nl  surface  connecting  thera- 

The  cliamrji>r,  in  huwity.tr.-i,  I'ohinil'iftds,  and  mortars,  is  the  smaller  purl  of 
Ihe  bore,  which  contains  the  charge  of  powder.  In  howitzers  and  columbinds 
the  chamber  is  cylindrical ;  it  is  united  with  ik<.  I:ui!(-  c.yii ruler  of  the  bore  by  a 
conical  surface;  the  angles  of  intersection  of  this  conical  surface  with  the  cylin- 
ders of  the  bore  and  chamber  are  rounded  (in  profile)  by  arcs  of  circles.  In 
the  S-ind)  eiege  howitzer,  the  chamber  ia  united  with  the  cylinder  of  the  bore 
by  a  spherical  surface,  in  order  that  the  shell  may,  when  neccasnry,  be  inserted 
without  a  sabot. 

A  conical  chamber  which  ia  joined  to  the  cylinder  ril'  ihe  bore  by  a  portion 
of  a  spherical  surface,  (us  in  the  8-inch  and  10-inch  light  mortars,)  Is  called  a 
Gtmer  chamber. 

The  bottom  of  Ihe  bore  is  a  plane  perpendicular  to  the  axis,  united  with  the 
sides  (in  profile)  by  an  arc  of  a  circle,  the  radius  of  which  ia  nno-fourth  of  the 
diameter  of  the  bore  at  the  bottom.  In  the  columbiads,  the  heavy  sea  coast 
nioriiir^,  [he  stone  mortar,  and  the  eprouvctie.  ill':  uuii'im  <if  ilic  i>r»re  ia  liemi- 

The  tnuii/e,  or  mouth  of  the  bore,  is  chamfered  tu  a  depth  of  0.15  inch  to 
0.5  inch,  (varying  with  the  size  of  the  bore,)  in  order  to  prevent  abrasion,  and 
to  facilitate  loading. 

The  true  WJHitgl  is  the  difference  between  (he  true  diameters  of  the  bore  and 
of  the  ball. 

The  axis  of  the  rnU  is  in  a  plane  passing  through  the  axis  of  the  bore,  per- 
pendicular to  the  axis  of  the  trunnions.  In  guns,  and  in  howitzers  having 
cylindrical  chambers,  the  vent  ia  placed  at  an  angle  of  80°  with  the  axia  of  the 
bore,  and  it  enters  the  bore  nl  a  distance  from  the  bottom  equal  to  one-fourth 
the  diameter  of  the  bore. 

The  diameter  of  the  vent  ia  tuo-lenlhs  of  no  inch,  in  all  pieces  except  the 
aprouvcttc  in  which  it  is  one-ltnlh. 

The  vents  of  brass  guna  are  bored  in  Tint  pieces,  of  wrought  copper,  whicl 
are  screwed  into  the  gun. 

The  loci;  juett  ia  a  block  of  metal  at  the  outer  opening  of  the  vent,  in  s 
pieces  of  ordnance,  to  facilitate  attaching  a  lock  to  the  cannon. 

le  noiurul  line  of  sight  is  a  line  drawn  in  a  vertical  plane  through  the 
of  the  piece,  from  the  highest  point  of  the  base  ring  to  the  highest  point  in 
swell  of  the  muzzle,  or  to  the  lop  of  the  sight,  if  there  is  one. 

The  nn(ura/  angle  of  sight  is  the  angle  which  the  natural  line  of  sight  iru 
with  the  axis  of  the  piece. 
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The  Apart  i*  the  difference  of  the  semi-diameters  of  the  base  ring  and  the 
■well  of  the  motile,  or  the  muzzle  band.  It  is  therefore  the  tangent  of  the  natural 
angle  of  sight,  to  a  radius  equal  to  the  distance  from  thenar  of  the  base  ring  to 
the  hlfhMt  point  of  the  swell  of  the  muzzle,  the  sight,  or  the  front  of  the  muz- 
■ll  bend,  ns  the  cue  may  be. 

The  prtjwnenwiee  of  the  breech  of  the  gun  ia  the  eicess  of  weight  of  the 
pert  In  rear  of  the  trunnions  over  that  in  front  t  it  is  measured  by  the  weight 
which  it  is  necessary  to  apply  in  the  plane  of  the  muzzle  to  balance  the  gun 
when  suspended  freely  on  the  axis  of  the  trunnions. 

The  ftamtfti  of  the  gun  are  placed  with  their  centres  over  the  centre  of  gra- 
vity of  the  piece. 

The  6  pounder  gun  and  the  IB-pounder  howitzer  hare  no  handle*.  The  ban  - 
die  of  a  heavy  mortar  consists  of  a  dnis,  which  is  attached  by  a  halt  to  the 
esrofthemartar, 

The  ffmmMl*  ateHar  is  cast  with  a  ask,  which  fits  into  a  cast  iron  ted  plate, 
boiled  M  the  rdeiAirm. 

To  ifoifTitai*  a  pirct  of  ordnance. 
Stale  live  hind,  the  calibre,  tin  inches  if  it  be  foreign  ordnance,)  the  material, 
the  *-**t*l,  ihe  iuar*«jt«r'e  initials,  the  number,  the  country  in  which  it  to 
Made .  the  dale,  the  ptoe  of  librttntiiui.  the  thunder's  name,  the  name  inscribed 
ah  it,  its  ivudunm  &w  servhf,  the  kind  <*'  chaeaber,  if  any :  whether  it  has  a 
>mii  p*K».  a  Kwk  rum,  haadW:  ihe  ont*<neuR.  and  any  particular  marks 
erhtefc  «»a_v  *"-ve  t»  Httntily  't 
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DIMENSIONS   AND  WEIGHTS   OF   MORTARS. 
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OF  THE  MATERIALS  FOR  OKDXA.NCE. 
Branzt. 

Brsaee  for  cannon,  (commonly  called  ana,)  constats  of  90  porta  of  copper, 
ami  10  of  tin,  allowing  a  nuiaiion  of  one  part  of  tin,  more  or  teas.  It  is  more 
fusible  than  copper,  much  leas  ao  than  tin,  more  sonorous,  harder,  and  less  sus- 
ceptible  of  oxidation,  and  much  leaa  ductile,  than  either  of  its  components.  Its 
fracture  is  of  a  yellowish  color,  nth  little  luetic,  a  coarse  grain,  irregular,  and 
often  exhibiting  spots  of  tin,  which  are  of  a  whitish  color-  These  spots  indi- 
cate defecta  in  the  metal;  but  they  seldom  contain  more  than  25  per  cent,  of  tin. 
The  specific  gravity  of  bronze  U  about  8,700,  beta;  greater  than  the  mean  of  the 
specific  gravities  of  copper  and  tin. 

Pun  coppo  ia  of  a  red  color,  inclining  to  yellow  ;  it  has  a  fine  metallic  lustre. 
Its  fracture  exhibits  a  short,  even,  close  grain,  of  a  silky  appearance  ;  it  ia  very 
ductile  and  Tery  malleable.  The  greater  the  purity  of  copper,  the  more  mal- 
leable it  ia,  and  the  finer  the  grain.     Specific  gravity  from  8,600  to  9,000. 

Pun  tiii  is  of  a  white  color,  a  lilue  darker  man  silrer ;  it  is  malleable,  and 
susceptible  of  being  rolled  into  sheets,  but  it  is  not  very  ductile  ;  it  is  very  soft, 
and,  when  bent  backwards  and  forwards,  it  gin*  a  peculiar  crackling  sound,  the 
distinctness  of  which  is  in  proportion  to  the  purity  of  the  tin.  Specific  gravity, 
1,390  to  7,390. 

.4iu(ibhi  of  bnmzt.  Nitric  acid  dissolves  the  copper  and  converts  the  tin  into 
an  insoluble  peroxide.  Put  into  a  small  glass  onatrasu  10  part*  (say  100 grains) 
of  bronze,  in  small  particles,  and  80  pans  of  Tery  pure  nitric  acid,  at  QSP 
Beaumfs  hydrometer,  (specific  gravity,  1,130  :)  heat  it  gradually  to  ebullition, 
and  continue  that  heat  until  red  vapors  « 
off  the  lit 
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Cast  Iron. 

(See  also  Chapter  14.) 

Iron  for  milking  cannon  must  be  of  ilie  beat  quality  .if  charcoal  iron,  made  u 

asmelting  furnace,  uith  a  cold  blast,  and  should  be  selected  particularly  for  its 

strength.     It  should  be  soft,  yielding  easily  lo  the  file  or  chisel  ;  its  fracture 

presenting  an  <.«.U  rtn  appearance ;  color,  dark  grey;  aspect,  brilliant;  chrystals 

When    ,..ti  i:  i(i  ionnon,  it  should  approach  that  degree  of  hatdaeU  wlm  i 
resists  the  file  and  the  chiael,  but  not  too  hard  to  be  bored  and  turned  withou 
great  difficulty.    Its  color  a  bright  lively  grey ;  chrystals  small,  with  acute  angles 
and  sharp  to  the  touch  j    gtrueturB  uniform,  close,  and  compact.    If  the  pig 
iron  bo  too  eoft,  coarse,  and  loose,  its  strength  and  density  may  be  increase: 
by  remelting  it  once  or  twice,  and  by  continuing  it  in  fusion  several  hours,  nu 
der  a  high  heat. 

But  as  the  quality  of  cast  iron  cannot  be  accurately  determined  by  an  inspec 
tion  of  its  fracture  alone,  samples  taken  from  the  pig  iron,  and  from  the  sinking 
heads  of  cannon  are  submitted  lo  practical  tests.    The  mean  specific  gravity  o 
ptg  iron  is  7.00 ;  and  its  tenacity  is  about  16,000  pounds  to  the  square  inch. 

The  following  table  allows  some  of  the  results  obtained  in  the  trials  of  tarn 
pies  from  gun  heads: 

„„,. 

nES,OHATioSOroUN6. 

.SON. 

m 

Wbera  made. 

No. 

Kind 

Weight. 

gravity. 

« 

1846 

July 

September. 
November . 

1S47 
184S 

1849 
June 

Richmond,  Va. 

do. 
Pittsburgh,  Pa. 
Pittsburgh,  Pa. 
Weet  Point,  N.Y 

lt-1-l'iii.  Ml-.-. 

Wert  Point.  ' 

West  Point. 
Boa  ton,  Mops. 

it 

33 

7 
37 

25 

20 

11 

35 

32-pdr.  8.  C.  guns 

8-inch  coiumbiada 
S-mch  navy  guns. 

24-pdr.  hoiviteera. 
24-pdr.  guns. 

8-ineh  navy  guns. 
24-pdr.  howitiera. 

lbs. 

7,211.1 
7,-2<HI 
!t,2Ii7 
6,280 

7.204 
7.226 
7.227 
7.299 

7.236 

7.222 

7.2R7 
7.270 

7.248 
7.S05 

lbs. 

■jii,:j't(i 
■«,462 
27,1:13 
32, 14 i 

27,000 

29,006 

3(1,828 
30,686 

31,430 
36,651 

1,477 

6,778 
6,437 

11,943 
1,500 

M«» 

Ml 

7.248 

29,693 
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In  nuking  gum  from  iron  of  which  the  quality  is  not  known,  a  sample  gun 
is  made,  and  proved  to  extremity,  with  gunpowder.  The  gun  adopted  for  this 
proof  is  a  long  9-  pounder  gun,  of  the  same  pattern  a*  the  8-pounder  used  for  [he 
same  purpose  in  Fiance  and  Belgium.  It  is  fired  with  the  following  aeries  of 
charges,  viz: 

1st.         30  rounds,         3      pounds  of  powder,         1  ball.') 
2d.         »      "  4.5        "  "  2    "I 

3d.         10      "  *.5        "  "  3    "      f  Without  wads. 


In  order  that  the  iron  shall  be  used  for  ordnance,  the  trial  gun  should  sustain 
the  first  four  series  of  rounds  without  breaking. 

INSPECTION  OF  ORDNANCE. 

Instruments. 

1.  Stsrgmuje. — This  is  an  instrument  for  measuring  the  diameter  of  the  bore 
of  a  gun,  at  any  part. 

The  head  is  of  brass,  with  four  steel  sockets  for  the  measuring  points.  Two 
of  the  sockets  are  soldered  fast  into  the  head ;  the  other  two  are  moveable. 
The  moveable  sockets  and  paints  are  pushed  out  by  means  of  two  inclined  cylin- 
ders, which  are  fastened  to  a  stem,  forming  a  conical  slider.  This  slider  tapers 
0.35  in.  in  a  length  of  2.2  in.;  so  that  by  pushing  the  slider  the  35th  part  of 
this  length  (about  .06  in.)  the  distance  between  the  moveable  points  ia  increased 
.01  in. 

The  slider  is  connected  with  a  square  steel  rod,  consisting  of  three  ports, 
which  are  screwed  together,  according  to  the  length  of  bore  to  be  measured. 
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adjusted  lo  [he  ditl'erent  sizes  of  bore  ;  the  upright  branch  is  moveable,  for  ci 
venience  of  packing. 

The  star  guage,  its  points  and  real,  are  packed  in  one  box,  and  the  ri 
gauges  in  another. 

2.  The  cylinder  staff'. — This  i.»  n  round  stuff ,  nuule  of  nnhosniiy,  or  other  hard 
wood.     It  is  in  two  parts,  which  arc  joined  together  by  brass  sockets  a 
screws:  each  part  has  also  a  brass  socket  und  screw  at  the  outer  end,  to  recei 
the   cylinder  gang,  ,  guith  pinti .  iiwiuti  i;i;  ,.-■.  i»i,  nnJ  starcher.     The  staff  is  gra- 
duated, in  inches  and    tenths,  on  a    sirip    of  bra: 
These  graduations  are  arranged  to  read   the  distances  from  the  exlemity  of  the 
measuring  point,  when  it  is  strewed  on  the  staff. 

The  cylinder  staff  is  supported ,  at  the  muzzle  of  the  piece,  by  a  half  Ic 
of  wood,  having  in  the  centre  a  groove  of  the  size  of  the  staff.    The  rat  for  Die 
star  guage  may  he  used  also  for  thin  purpose 

3.  The  cylinder  ffnuge  is  a  hollow  cylinder  of  wrought  or  cast  iron,  turned  to 
the  exact  minimum  (or  true)  diameter  of  the  bore.     The  length  nf  the  eylindtr 
is  equal  to  ils  diamcler.     It  has  atom  beads,  n<  «%ht  angles  to  each  other;  o 
with  a  smooth  hole  of  the  same  diameter  as  the  cylinder  staff;  the  other  tapped 
lor  the  screw  of  the  staff  socket. 

4.  The  searcher  is  used  to  ascertain  whether  there  are  any  cavities  in  the  bore. 
It  consists  of  four  flat  spring  tikmr  111  inches  Iriritr,  with  sharp  points,  turned 
outwards  at  the  end,  attached  to  a  socket  on  which  the  cylinder-staff  i( 

5.  The  »UMfe-ji/nle  is  a  circular  iron  plsle  0.2  inch  thick,  and  of  the 
diameter  of  the  bore  ;  it  lias  a  hole  in  the  centre,  with  a  thread  by  which  it  is 
screwed  to  the  cylinder-staff;  it  serves  lo  direct  the  measuring  point  to  the  cen- 
tre of  the  bottom  of  the  bore. 

G.  The  measuring  point  is  screwed  on  the  end  of  the  cylinder  staff,  over  the 


guide-plate 
so  far  as 


ure  the  depth  of  the  bore  ;  it  is  of  iron,  cylindrical  lr 
n  the  end  of  the  staff,  and  tapering  down  to  the  diar 


7.  The  tntniuon-gange  is  an  iron  ring  of  the  diameter  of  the 
which  must  pass  over  them  and  fit  closely.    The  exterior  diameter  of  this  gauge 
serves  to  verify  that  of  the  rimbases. 

8.  The  (ruimioit-stfMirre  is  a  double  square  of  wood,  the  distance  between 
whose  branches  is  the  same  as  that  between  the  rimbases  of  the  gun  ;  in  the 

e  is  a  pointed  sliding  plate,  with  a  thumb-screw  lo  fasten  it ;  the  lowe, 
edges  of  Ihe  branches,  which  are  shod  with  iron,  are  in  the  same  plane,  parallel 
a  the  upper  edge  of  the  connecting  pitce,  so  that  when  the  square  is  placed 
lith  its  branches  resting  on  the  trunnions,  the  upper  edge  of  the  cc 
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n  plate  projecting 


Each  branch  has  nlao  a. 
o  rest  on  ike  lop  of  the  tr 
innions  in  relation  to  the  axis  of  Ike  bore  and  t( 


piece  is  parallel  to  their  axis, 
perpendicularly  from  one  side  I 
ascertain  the  position  of  the  tr 
each  other. 

9.  The  trunnion  rule,  for  measuring  the  il 
ring  to  the  rear  of  the  irnnnions. 

10.  Calliper!,  to  measure  diameters. 

11.  A.  standard  scale,  for  verifying  other  instruments. 

12.  A  wooden  rii!fi,  to  measure  exterior  lengths. 

13.  The  vent-gauges  are  two  pointed  pieces  of  steel  v 
and  lees  than  the  true  diameter  of  the  rent. 

14.  The  vent-searcher  is  a  hooked  ateel  wire,  about  half  the  diameter  of  the 


e  from  llie  rear  of  the  base 


:,  0.005  in.  greater 


15.  A  rammer-head,  shaped  to  the  form  of  the  bottom  of  the  hi 
nished  with  a  staff,  is  used  to  ascertain  the  interior  position  of  the  ■ 

16.  A.  mirror;  a.  n'ax  taper;  bees-tcax. 

17.  Hammer,  sponge,  and  priaung  wire- 
IB.   Pigw-e  and  liticr  •■(.-.■jujji,  L...  nitix  the  required  marks. 

Inspection  of  Iron  Ordnance. 
Cannon  presented  for  inspection  and  proof,  are  placed  on  skids  for  the 
venience  of  turning  and  moving  them  easily.  They  are  firat  examined 
fully  on  the  exterior,  to  ascertain  whether  there  are  any  Haws  or  crncka 
metal,  whether  they  are  finished  as  prescribed,  and  to  judge,  as  well  as  practi- 
cable, of  the  quality  of  the  metal.  They  must  not  be  covered  with  paint, 
lacker,  or  any  other  composition.  If  it  is  ascertained  that  an  attempt  has  been 
made  to  conceal  any  flaws  or  cavitica  by  plugging,  or  filling  them  with  cement, 
or  any  substance,  the  sun  is  rejected  without  farther  examination.  After  this 
preliminary  i  -xmii:  nation.  :lu  inspector  proceeds  to  verify  the  dimensions  of  the 
piece.  The  interior  of  the  bore  is  first  examined  by  reflecting  the  sun's  rays 
intoil  from  the  mirror;  or,  if  the  sun  is  obscured,  by  a  lighted  wax  taper  or  a 
lamp  placed  on  the  end  of  a  rod,  and  inserted  into  the  bore.  The  searcher  is 
then  introduced,  and  pushed  slowly  to  the  bottom  of  the  bore  and  withdrawn, 
Cuming  it  at  the  same  time;  if  one  of  the  points  hangs,  the  position  of  the  hole 
is  marked  on  the  outside  of  the  gun  by  noticing  its  distance  from  the  muzzle, 
and  its  position  in  the  bora;  the  size  and  figure  of  the  cavity  are  found  by  taking 
an  impression  of  it  in  wax  placed  on  the  end  of  a  hook.  The  cylinder-gauge. 
screwed  on  the  staff",  is  then  pushed  gently  to  the  bottom  of  the  cylindrical  part 
of  the  bore  and  withdrawn  ;  it  must  go  to  the  bottom,  or  the  bore  ia  too  small. 
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The  bore  of  the  pirn  is.  then  measured  willi  the  Blar  gauge.  The 
meats  should  be  made  at  intervals  of  J  inch  in  llie  pari  of  the  bore  occupied  by 
the  Bliol ;  flt  intervals  of  I  inch  in  the  rest  of  thE  bore  in  real'  of  llie  trunnions, 
■iiiii  Ol'  i.l'ilul   1  ■:iull.'L't  Ikilll  the  trurlilirjiifi  to  [lie   muzzle. 

The  position  of  Uit  trunnions,  with  rei;;iid  lo  the  axis  of  the  bore  and  in  each 
other,  is  next  ascertained. 

To  verify  lht  position  of  tkt  axis  of  tin  trunnions:  set  the  trunnion -a  qua  re  on  llie 
trunnions,  and  see  that  the  lower  edges  of  its  branches  touch  them  throughout 
their  whole  lenirih  ;  push  the  slidn  down  ti!l  ii  loiifhes  ti:e  surface  ol  ihe  pi  see, 
nnd  secure  it  in  that  posiiion  by  the  thumb- screw :  turn  the  gun  over,  und  apply 
the  trunnion  square  to  the  opposite  side,  and  if,  when  the  puini  of  (lie  slide 
touches  Ihe  surface  of  the  piece,  the  lower  edges  of  the  branches  rest  on  [he 
trunnions,  the  axia  of  the  trunnions  ia  in  the  same  plane  with  the  axis  ol  the 
bore;  if  they  do  not  touch  the  trunnions,  their  axis  is  ahove  the  axis  of  the 
bore  by  half  llie  space  between ;  and  if  the  edges  touch  the  [runnions,  and  ihe 
point  of  the  slide  docs  not  touch  the  surface  o[  the  piece,  their  axis  is  ii.l.iw  llie 
axis  of  the  bore.  If  the  alignniftil  of  the  trunnions  ho  accurale,  the  edges  of 
the  trunnion-square  will  fit  on  them  when  applied  to  different  parte  of  their  sur- 
face i  iheir  diameter  and  cylindrical  form,  and  the  diameter  of  the  riinlms.es, 
are  verified  with  the  trunnion-gauge. 

To  ajctrlain  l)w  length  of  Ih.  'jure,  serew  the  sMidc-jiinii  Lii.n  i»eaiuring-i>ui:it  mi 
the  cylinder  stall',  and  pu.-h  iliem  '•<>  the  bottom  of  the  bore  ;  place  a  half-liim,itnn 
in  the  muzzle,  and  rest  the  sinlV  in  its  groove  ;  apply  h  straight-edge  to  tin;  IUi:e 
of  the  muzzle,  and  read  the  length  of  the  bore  on  the  staff.  The  exterior  tnigtht 
are  measured  by  the  rule,  or  by  a  pufdt.  the  ac-'Uiruny  o(  wliieli  is  lirsi  verified. 
The  tiirrior  diameters  nre  measured  wilii  the  falli/itrs  mid  graduated  rule.  The 
position  of  tht  inlft-ioi  orifirt  of  the  rent  is  found  from  the  mark  made  on  llie. 
rammer-head  by  the  vent-e:s«gt  inserted  in  the  vent,  while  the  rammer-head  is 
held  against  Ihe  bollom  of  the  bore— two  impressions  are  taken.  The  position 
of  the  exlerior  orifice  of  the  vent  is  also  verified.  The  tifni  is  examined  with 
gatga,  and  with  the  vtnl-seurtbir ,  to  ascertain  if  there  are  any  cavities  in  it. 
In  Hiorlnrj,  the  dimensions  of  the  cimicoJ  chambers,  and  the  firm  of  the  breech, 
;rified  with  patterns  made  of  plate  iron.  After  the  powder  proof,  llie 
ashed  nnd  wiped  clean,  and  ihe  bore  and  vent  are  again  examined, 
■nd  the  bore  re  measured.     The  resultsof  each  of  the 

noled  on  the  inspection  report  against  the  number 


CHAP.  I  - 
ALLOWED  IN  THE. 


SMore  than  the  prescribed  dim 
Lew  thai)  the  prescribed  diaii 
I  Where  turned,  morenr  leas.. 
}  Where  not  lurned,  !  !"ore 


Of  the  I... 


Or  ilif  brcdi,  including  cnscable, 


Of  the  IjjS'-  iil^,  iiuirc  or  leaa. . .  .  -  » 

Of  the   reinforce,  mure  or  lesa 

Of  the  I'luiM',  including  the  muzzle,  i: 


if  less,  in  diliurem  pieces.. 


INSPECTION  OF  ORDNANCE. 
Inspection,  of  Brass  Ordnance. 
ill  arc  measured,  and  their  dimensions  recorik'd,  as  prescribed  for 
The  exterior  firm  and  dimensions  are  verified  by  the  application  of 
a  profile  cut  out  of  sheei  iron,  of  the  exact  shape  of  a  longitudinal  section  of 
the  piece.  All  brass  ordnance,  except  stone  mortars,  should  be  bored  under 
e  from  .04  to  .05  inch,  and  after  proof  reamed  out  to  the  exact  calibre. 
When  the  powder  proof  is  finished,  the  bore  should  be  cleaned  and  examined; 
:  should  then  be  stopped  with  .;  groused  n'-viili  n  phg,  the  muzzle  raised, 
and  the  gun  filled  with  water,  to  which  pressure  shall  be  applied  to  force  it  into 
r  the  water  shall  !«■  allowed  to  remain  in  the  bore 
about  24  hours.  The  bore  must  then  be  sponged  dry  and  clean,  ami  viewed 
yith  the  mirror  or  mdA,  to  rli-.yver  if  Bay  water  oozes  from  cracks  or  cavitie 
and  also  if  any  enlargement  has  taken  place.  The  quantity  of  water  that  rur 
out  of  a  crack  or  honey-comb  will  indicate  the  extent  of  the  defect,  and  if 
exceeds  a  few  drops,  the  gun  should  be  rejected,  although  the  measured  depth 
of  the  cavity  may  not  exceed  the  allowance.  If  the  water  oozes  oi 
Ihe  vent  piece  and  the  metal  of  the  gun,  a  new  vein  piece  musi  be  inserieJ.  and 
the  gun  again  proved  with  one  charge,  and  the  water  proof  repeated.  After 
the  bore  has  been  reamed  out  to  the  proper  size,  its  dimensions  ore  again  verified, 
and  an  examination  of  the  bore  and  vent  is  made,  to  detect  any  defects  which 
may  have  been  caused  or  developed  by  the  p roof.  Il'htiish  spats  show  a  sepa- 
ration of  the  tin  from  the  copper,  and,  if  extensive,  should  emdemn  the  piece. 
A  great  variation  from  the  true  weight,  which  Ihe  dimensions  do  not  account  for. 
shows  n  defect  in  the  alloy.  Any  attempt  to  conceal  cavities  by  filling  them 
with  acrewa,  or  by  any  other  methods,  should  cause  ihe  rejection  <.f  ihe  piece. 
Brass  cannon  should  be  rejected  for  the  following  cavities  or  honey-combs  : 
Exterior. — Any  hole  or  cavity  0.95  inch  deep  in  front  of  the  trunnions,  and 
0.2  inch  deep  at  or  behind  the  trunnions. 

ihtsrim'.— From  the  muzzle  to  the  reinforce,  any  cavity  0 .  15  inch  deep.    Any 
cavity  from  the  reinforce  to  the  bottom  of  the  bore. 
The  specific  gravity  of  the  metal  of  brass  ordnance  should  be  occasionally 
;,  by  taking  that  of  some  of  the  heaviest,  ami  some  of  the  lightest 
each  inspection, 
terior  surfaces  of  all  brass  ordnance  are  turned,  or  dressed  smooth. 
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VARIATIONS  ALLOWED  IK  THE  DIMENSIONS  OP  BRASS  ORDNANCE. 

Inch. 

Length  of  bore,  more  or  lea 0.1 

<«ore _ 02 

•(less 00 

Exterior  position  of  trot,  more  or  leas 05 

Interior  position  of  rem.  more  or  less 30 

„  ,  !"><•« 005 

D"me,erofTent (less 00 

(more 00 

Diameter  of  irunmoni   (  ^ ^ 

t  more 10 

Length  of  trunnions. .  j  ^ M 

aeorr  ine  axis  of  the  fun 00 

Position  of  trunnions- .  <  bttoK  iti--  axis  or  the  fuo SO 

'  out  of  alignment. Q0 

Distance  from  rear  of  bane  ring  to  rear  of  trunnions .10 

Distance  between  rimbases,  less 04 

Length  from  the  base  nog  to  the  muzzle,  more  or  le&j 10 

Position  of  mouldings,  more  or  less 10 

Any  exterior  diameter  from  the  base  ring  to  the  muzzle  industre,  and 

diameter  of  rimbases,  more  or  less 04 

Diameter  of  cascable,  neck,  and  knob,  more  or  less 05 

A  proper  discretion  must  be  exercised  in  the  inspection  of  ordnance-,  such 
slight  imperfections  as  do  not  injure  a  piece  for  service  may  be  disregarded, 
whilst  the  instructions  should  be  strictly  enforced  with  regard  to  defects  which 


PROOF   OF   ORDNANCE. 

Tbc  idol  must  be  smooth,  free  from  searna  and  oilier  inequalities  that  might 

e  the  bore  of  the  piece,  and  tbey  must  be  of  the  true  diameter  given  in  die 

tables. 

The  Kada  are  made  of  junk,  as  described  in  Chapter  X. 

PROOF  OF  IRON   ORDNANCE. 
Guns  and  howitzers  are  laid  with  the  muzzle  re 


ting  on  a  block  of  wood  and 

i  I  hi  I:  pLinli,  giving  the  bore  a  small  elevation. 
ig  wooden  frames  or  beds,  at  an  elevation  of 


n  the  ground, c 

Mortars  are  mounted  on  a 
45°,  supported  by  the  I 

In  proving  lion  ordnance,  after  pricking  the  cartridge,  pnme  with  powder,  or 
■  tube,  and  place  over  the  vent  a  piece  of  portfire,  act  in  clay  or  putty,  long 
enough  to  permit  the  man  who  firea  it  to  reach  a  place  of  safely  before  the 
charge  explodes. 

Proof  charges  for  Iron  Guns. 

—A  charge  of  potodtr  equal  to  one-half  of  the 
weight  of  the  ahot ;  Iifd  shot  and  one  toad. 

Third  round. — A  charge  of  powder  equal  to  one-third  of  the  weight  of  the 
ahot ,  one  shot  and  one  wad, 

In  proving  new  guns,  a  compound  shot,  or  a  cylinder  with  hem ispherical  ends, 
of  the  true  diameter  nf  the  shot,  and  equal  in  weight  to  the  two  shot,  shall  be 

The  wad  is  placed  over  the  cylinder  or  the  upper  ball :  the  whole  being  well 
rammed, 

Should  any  of  the  guns  proved  at  one  time  fail  to  sustain  the  above  proof, 
the  remainder  shall  be  again  fired  hrict.  with  t  rhtlftl  of  powder  equal  (o  out- 
hulf  of  the  weight  of  the  shot,  one  shut  and  one  v:ad  ;  and  if,  in  either  or  both  of 
these  trials,  one-/ourlA  of  the  whole  number  of  guns  should  fail,  the  whole  shall 
be  rejected. 

Otkn  iron  ordnance  are  fired  with  the  following  charges 


Columhiads. 

e  10-inch  strapped  shot,  c. 


ID-inch — 1st  round  :  20  lbs.  of  powder, 
over  the  shot. 
2nd  round:  94  lbs,  of  powder,  one  10-inch  shell  strapped. 
8-inch. — 1st  round;  IS  lbs.  of  powder,  oneS-inch  strapped  shot  and  one  wad. 
and  round  i  15  lbs.  of  powder,  one  B-inch  shell  strapped. 
2 


PROOF. — INJURIES   IN  SERVICE.  19 

Mortars. 

*  mortar. — 2£  lbs.  of  powder,  covered  by  a  wooden  tompion  2  inches 
k ;  a  basket  filled  with  alternate  layers  of  stones  and  earth,  weighing 

j  lbs. 

orn,  24-pdr. — I  lb.  of  powder,  and  one  24-pdr.  shot, 
proving  brass  cannon  in  service,  or  after  they  have  been  bored  to  the 

cr  calibre,  the  shot  should  be  wrapped  in  cloth  or  strong  paper  to  save  the 
.  e  as  much  as  possible  from  injury. 

MARKS. 

ill  cannon  are  required  to  be  weighed  and  to  be  marked,  as  follows,  viz :  the 
..iiber  of  the  gun,  and  the  initials  of  the  inspector's  name,  on  the  face  of  the  muz- 
„ ;  the  numbers  in  a  separate  series  for  each  kind  and  calibre  at  each  foundry ; 
.0  initial  letters  of  the  name  oftlie  founder  and  of  the  foundry,  on  the  end  of  the 
"^ht  trunnion ;  the  year  offabrication  on  the  end  of  the  left  trunnion ;  the  foundry 
umber  on  the  end  of  the  right  rim  base,  above  the  trunnion ;  the  weight  of  the 
'tee  in  pounds  on  the  base  of  the  breech  ;  the  letters  U.  S.  on  the  upper  surface 
r  the  piece,  near  the  end  of  the  reinforce. 

The  natural  line  of  sight,  when  the  axis  of  the  trunnions  is  horizontal, 
hould  be  marked  on  the  base  ring  and  on  the  swell  of  the  muzzle,  whilst  the 
iece  is  in  the  trunnion  lathe. 

Cannon  rejected  on  inspection  are  marked  X  C,  on  the  face  of  the  muzzle/; 
If  condemned  for  erroneous  dimensions  which  cannot  be  remedied,  add  X  D; 
if  by  powder  proof,  X  P ;  if  by  water  proof,  X  W. 

INJURIES  CAUSED  BY  SERVICE. 

Brass  cannon  are  little  subject  to  external  injury,  except  from  the  bending  of 
the  trunnions  sometimes  after  long  service,  or  heavy  charges. 

Internal  injuries  are  caused  by  the  action  of  the  elastic  fluids  developed  in  the 
combustion  of  the  powder,  or  by  the  action  of  the  shot  in  passing  out  of  the 
bore     These  effects  generally  increase  with  the  calibre  of  the  piece. 

Of  the  first  kind,  which  exhibit  themselves  in  rear  of  the  shot,  are  :  the 
enlargement  of  the  bore  by  the  compression  of  the  metal,  which  is  seldom  a  seri- 
ous defect ;  corrosion  of  metal,  particularly  at  the  angles,  such  as  the  inner  orifice 
of  the  vent,  or  the  mouth  of  a  cylindrical  chamber  ;  cracks,  from  the  yielding  of 
the  cohesion  of  the  metal ;  cavities,  crack3  enlarged  by  the  action  of  the  gas, 
and  by  the  melting  of  the  metal ;  observable  especially  in  the  upper  surface  of 
the  bore. 


Injuries  of  the  second  kind,  which  appear  in  from  of  the  charge,  are  :  The 
lodgment  of  the  shot,  a  compression  of  [he  metal  on  the  lower  side  of  the  bore,  at 
Ihe  seat  of  the  shot,  caused  by  the  pressure  of  the  fluid  in  escaping  over  the  top 
of  the  shot.  There  is  a  corresponding  burr  in  front  of  the  lodgment  and  the 
motion  thereby  given  to  the  shot  causes  it  to  strike  alternately  on  the  top  and 
bottom  of  the  bore,  producing  other  eninrgempnls,  generally  three  in  number ; 
the  Erst,  on  the  upper  side,  a  little  in  advance  of  the  trunnions  ;  the  second,  on 
the  lower  side,  about  ihe  astrngal ;  the  third,  in  the  upper  part  of  the  muzzle; 
it  is  chiefly  from  this  cause  thru  brass  *ims  become  unserviceable;  the  extent  of 
the  injury  varies  according  to  the  length  of  the  bore.  Scratches  caused  by  the 
fragments  of  a  broken  shot,  or  the  roughness  of  au  imperfect  one  :  en/ni-nniiit 
of  the  muzzle  by  Ihe  striking  of  the  shoi  in  leaving  ilir  bore;  exterior  cracks,  or 
longitudinal  splits,  caused  by  too  great  a  compression  of  the  metal  on  the  inta- 

The  duraaililif  of  brass  cannon  may  be  much  increased  by  careful  use,  and  by 
the  precautions  of  increasing  Ihe  length  of  the  cartridge,  or  that  of  the  sabot,  or 
using  a  wad  over  the  cartridge,  in  order  to  change  the  place  of  the  shot  ;  by 
MTBjjjiin;,'  lite  shut  in  ir'iijlcn  or  other  cloth,  or  in  paper,  so  as  to  diminish  the  wind- 
age and  the  bounding  of  the  shot  in  the  bore.  In  field  guns,  both  brass  and 
iron,  the  paper  cap,  which  is  taken  off  from  the  cartridge  should  always  be  put 
over  the  shot. 

Jron  cannon  flro  aubject  to  the  above  defects  in  a  less  degree  than  brass,  ex- 
cept the  corrosion  of  the  metal,  by  which  the  vent  especially  is  rendered 
unserviceable  from  enlargement.  The  principal  c:insc  of  injury  to  iron  cannon 
ia  the  rusting  of  the  metal,  producing  a  roughness  and  enlargement  of  the  bore, 
and  an  increase  of  any  cavities  or  honey  couibj  which  may  exist  in  the  meBd. 

The  service  to  which  an  iron  cannon  has  been  subjected  may  generally  be 
determined  hy  the  appearance  of  the  vent. 

Spiking  and  unspiking  cannon.,  and  rendering  them  unserviceable. 

To  spike  a  piece,  or  to  render  i(  unserviceable:  Drive  into  the  vent  a  jagged  and 
hardened  steel  spike  with  a  soft  point,  or  a  nail  without  a  head ;  break  it  off 
flush  with  the  outer  surface  and  clinch  the  point  inside  by  means  of  the  ram- 
mer. Wedge  a  shot  in  the  bottom  of  the  bore  by  wrapping  it  with  felt,  or  by 
means  of  iron  wedges,  using  the  rammer  01  a  bar  of  iron  to  drive  them  in  ;  a 
wooden  wedge  would  be  easily  burnt  by  tneana  of  a  charcoal  fire  lighted  with 
the  aid  of  a  bellows.  Cause  shells  to  burst  in  the  bore  of  brass  guns,  or  fire 
broken  shot  from  them  with  high  charges.     Fill  a  piece  with  sand  over  the 


charge  to  burst  it. 


PRESERVATION   OF   ORDNANCE. 


o  muzzle,  or  the  muz- 


zle of  one  lo  the  chase  of  the  other.  Light  a  fire  under  the  cliase  of  a  brass  gun, 
and  strike  on  it  with  a  sledge  to  bend  it.  Break  off  the  trunnions  of  iron  gum; 
or  burst  them  by  firing  them  with  heayy  charges  and  full  of  shot,  at  a  high 
elevation. 

When  guns  are  to  be  spiked  temporarily,  and  are  likely  to  be  retaken,  a 
tyring  'j'iAc  is  used,  bavin;  n  s-limjldor  tn  (irewm  lis  Ufiiiic  inn  nnsily  extracted. 
To  vnspike  a  piece:  If  the  spike  is  n..t  si'i-f-weil  in  i,r  dincbed,  nnj  the  bore 
is  not  impeded,  put  in  a  charge  of  powder  of  5  the  weight  of  the  shot  and  ram 
junk  wads  over  it  with  a  handspike,  laying  on  the  bottom  of  tbe  bote  a  atrip  of 
wood  with  a  groove  on  the  under  side  containing  a  strand  of  quick  match  by 
which  fire  is  communicated  to  the  charge;  in  a  brass  gun,  take  out  some  of  th« 
metal  at  the  upper  orifice  of  the  vent,  and  pour  sulphuric  acid  into  the  groon 
for  some  hours  before  firing.  If  this  method,  several  times  repeated,  is  r 
successful,  unscrew  the  vent  piece,  if  it  be  a  brass  gun,  and  if  an  iron  one,  d 
iut  the  spike,  or  drill  a  new  vent. 

To  drive  out  n  shot  wedged  in  the  bore  :  Unscrew  the  vent  piece,  if  there  be  di 
iiid  drive  in  wedges  so  as  to  start  the  shut  forward,  then  ram  it  back  again 
uder  to  seize  the  wedge  with  a  hook ;  or  pour  in  powder  and  fire  it,  after 
piacing  the  vent  piece.     In  the  last  resort,  bore  a  hole  in  the  bottom  of  the 
breech,  drive  out  the  shot,  and  stop  the  hole  with  a  screw. 


Preservation  of  Ordnance. 

Cannon  should  he  placed  together,  according  to  kind  and  calibre,  on  skids  of 
atone,  iron,  or  wood,  laid  on  hard  ground,  well  rammed  and  covered  with  a 
layer  of  cinders,  or  of  some  other  material,  to  prevent  vegetation. 

Gum  and  long  howitzer), — The  pieces  should  rest  on  the  skids  in  front  of  the 
base  ring  and  in  rear  of  the  astragal ;  the  axis  btolliud  it  ,iu  , ingle  of  i  or  S 
degrees  with  the  horizon,  the  muzzle  lowest ;  the  trunnions  touching  each  other; 
or  if  space  is  wanting  for  that  arrangement,  the  trunnion  of  one  piece  may  rest 
on  the  adjoining  piece,  so  that  the  axis  of  the  trunnions  is  inclined  about  45° 
with  a  horizontal  line ;  the  vent  down,  slopped  with  a  greased  wooden  plug, 
or  witli  putty  or  tallow.  If  circumstances  require  it,  the  pieces  may  be  piled 
in  two  tiers,  with  skidding  placed  between  them,  exactly  over  those  which  rest 
on  the  ground ;  the  muzzles  of  both  tiers  in  the  same  direction  and  their  axes 
preaerving  the  same  inclination. 

Start  howitzers  and  mortars. — On  thick  planks,  standing  on  their  muzzles,  the 
trunnions  touching,  the  vents  stopped. 


T£  CHAP.  I. — ORDNANCE. 

Iron  ordnance  should  be  covered  on  the  exterior  with  a  lacker  impervious  lo 
water,  (see  Chap.  VII ;)  the  bore  and  the  vent  should  be  greased  with  a  mixture 
of  oil  and  tallow,  or  of  tallow  and  beeswax  melted  together  and  boiled  to  expel 
the  water.  The  lacker  should  be  renewed  as  often  as  requisite,  and  the  grease 
at  least  once  every  year. 

The  lacker  and  grease  should  be  applied  in  hot  weather. 

The  cannon  should  be  frequently  inspected,  to  aee  that  moisture  does  not  col- 
lect in  the  bore. 


ORDNANCE  OP  FOREIGN  COUNTRIES. 

The  materials  for  the  following  table  have  been  collected,  with  few  exceptions, 
from  the  manuals  of  artillery  in  England,  France,  Belgium,  Prussia,  and  Aus- 
tria, and  from  memoranda  obtained  in  Russia  and  Sweden. 

The  dimensions  and  weights  are  given  in  our  own  measures. 

The  column  of  exterivr  length  shows  the  length  from  the  rear  of  the  base  ring 
to  the  face  of  the  piece,  and  the  length  of  bore  includes  the  chamber,  when  not 
otherwise  mentioned. 

In  England,  fVance,  Belgium,  and  Sweden,  howitzers  and  mortars  take  Iheir 
denominations,  as  with  ux,  from  the  diameter  of  the  bore,  or  from  the  calibre  of 
a  gun  of  corresponding  bore ;  in  Jhatria  and  Prussia,  from  the  weight  of  a  stone 
ball  of  the  calibre  of  the  bore  ;  in  .Russia,  from  the  true  weight  of  the  shell. 


FOKIIGN  ORDNANCE. 
ORDNANCE  OP  FOREIGN  COUNTRIES. 


| 

•u* 

™ 

MUSS. 

ijiaiflxiTiciii. 

I 

La 

WO. 

Lattft. 

E 

^™ 

ft 

! 

5 

rior." 

a™. 

1 

rfoV. 

Bon. 

ENGLAND. 

inch 

Inrh 

teh. 

rn-h 

locb. 

inch. 

i 

Bom 

OMMtw      19-ln.    . 

8.1  a 

11.88 
7.BS 

9.80 

- 

130. 

5JL 

19^56 

8.05 

7.05 

8.05 

109. 

100. 

8,750 

8.05 

7  JO 

lipdc.  - 

7.00 

8.79 

O-H 

114. 

t^« 

11" 

So?: 

OJflD 

7  JOB 

[SjJ*  " 

""""i-    Im»- 

8,37 

8.30 

108. 

109. 

E-pdi.  - 

6.35 

94  pdr.  - 

5.63 

H.:. n    .„™> 

i-S' " 

5.99 

09. 

■V.in. 

188. 

5.07 

-■.'^■i     warn 

*m 

78. 

7I..Y,     -J,H"H 

4-47 

4.43 

ik* 

9-pdr.  - 

4.1U 

90. 

:ii      :?!bi-! 

L.-)Hlr. 

3.BB 

l:IS 

4.06 

84. 

■MB      ;.i;~ 

98.K 

3S 

y;.i-      '«;- 

79. 

r  .I*  in 

3- pdr.  - 

S.91 

9.80 

iivuii      :i:>" 

3-i.i.u      ■!-. 

1-JKlr.  - 

9.01 

88. 

80.00       3S 

CUmk 

8*W*~       W-pdr.  - 

a.oj 

7.95 

7.0 

- 

B4, 

84. 

■1  DM 

8.79 

B.79 

Si 

54, 

4,454 

Wpdf'  " 

48. 

ljwo 

5,88 

l,l.x 

i"''"!'" 

4SB 

4.47 

4.43 

ssi 

5, 

'679 

Horn 

tw-        !«-m.  - 

10. 

B.BB 

O.B 

48. 

9,900 

BO. 

58.73 

■1  4*1 

al'idV 

£79 

Ira 

7.B8 

37. 

1/f* 

48  .80 

9,330 

.-.j-i,,'  - 
H|.lr.  - 

4$ 

S:« 

ts 

33. 

!| * 

1,888 

4.59 

*-»3i  ii 

Hon 

"'"  8    j  i3-in.  - 

13. 

19.88 

1B.80163. 

o,iJ  «. 

at 

11,900 

■'■-"   ->■■ 

5^00 

fl3-la.    - 

ia.es 

iV-.ij     ..'';!iii 

1,1-0    ■■:' 

90. 

7. w :  -i\. 

5j-in.    - 

s.« 

581 

U  a-s-io. 

4.59 

4.47 

4.43 

IS. 

10. 

84 

chap,  i.— OKDtrjurci 

FOREIGN  ORDNANCE. 


fl 

DI.1.TFB 

| 

MHU. 

nut. 

'*""' 

» 

Low 

Ltniglb. 

1 

UMk 

| 

Bits 

Bon. 

Exu- 

,,. 

PRANCE. 

, 

Inch. 

ft.*h 

Inch 

M 

In.  li 

LM. 

atm 

4S-pdr.  - 

MD4 

7341 

1SS.1 

11,773 

[*HKlr.  - 

6.D11 

IS]* 53 

6,0117 

[=irj<f  :irnl  (!-■■  ■  :  lli-ii.lr.  . 
rlion-           1  l2-|«lf.  - 

.-,._■«- 

fi.OS 

1S9.34 

U7.aa 

4,439 

4.686 

1 1 ...  i 

ii 

3,43 

S-prtr.  - 

194.94 

0,34! 

(  13-pdf.  - 

H.II 

.81 

Field,  J   n-pdr.  - 

7S.40 

« 

1.S7S 

(  4-pdr.  - 

:i.i;, 

s 

835 

36-pdr.  - 

M8B    MS! 

]].->i;i  j.i7.:s. 

III. .:H    In;  i, 

fli6* 

l.n-W.'l  ,„[|.    . 

S.769 

4,6a 

i"_i;i;     |.;,  in 

4>S« 

M64 

:u.j;   feji 

3,7* 

Loni!   !■■  |>,lr.   ■ 

3JJM 

4441 

+587 

%sa 

■L»..-.~l 

sCt  Spd""  ' 

4.064 

-7,.1-j   i-j,.-,:i 

SySU 

3.TW 

;i.:,-,!< 

-  .•I." 

Shorl   Sj£,  - 

3.7M 

3.6TB 

3J3S 

re.tfi    v.|,i;, 

ao-p.ii!  - 

una 

(i.e..-,  ii.sti 

.-■:i..ii     i.-.ii:i 
5.1.33'    15..^. 

':.'■.:■■ 

M-pdr.  - 

4937 

.-..^■ji   :..■; -j 

(5,71     3S.36     1,663 

18-pilr.  - 

s,4iB  5.aue,  saei 

11.71      34.115      ],B>> 

U-pdr.  - 

4.7JU    4.642    4.587 

33.33    99.37        840 

|B 

FOREIGN   ORDNANCE. 


g 

.„... 

-X. 

— ■*- 

N> 

i 

Lenglh. 

i 

|     gnu?.,  jaugu 

2  L 

E»Ib- 

Bon 

Ella 

■_ 

BELGIUM. 

™"~       r-,.1  (   6-pdr.  - 

rfii'Stanil  ;:ir-  1  I-.'  juli.  - 
rfwn.           "1  l*-|><lr.  - 

llowiTinis.—         UicciMm. 

Wobt.m—            *«i.tm. 
BmSmi 
AUSTRIA, 
emu.- 

MOoniain'!  l\"l:  : 

l  3-pdr,  - 
Piflld  J   ■»  " 

r"i0,1  ia-pdf.  - 

1 18-pdr.  - 

f   6-ndr.  - 

SJ=,-«5,=  '""<  -■"      1:!  !'■! r-   ■ 

(24-pdr!  - 
Bono  cAimoii.         30-prtr.  - 

"»—-■».     fJJE: 

MoKTAIU.— 

Ceehain,    6-jiiir.  - 

HNS6  - 

JO-p-lr,  - 
ffl-pdr!  - 

PRUSSIA. 
Gum.— 

r  3-pdr  - 

t"™'  >  10-juir.  - 

Inch. 

3.7W 

■1.7-J- 
:'?: 

S.97' 

-.us 

8.JBJ 

ass; 

3.7* 
9.01 
1IJB 

4.BB 

Ini-li. 

s«i 
ana 

ass- 

: '■■'■' 
iilns 

3*M 

5.75! 
8.633 

3.591 

sItt: 
t.tm 

1.959 
6.131 

:i  rni-3 
6.41E 

::.:,::,: 

S.639 

In 
a 

IS 

31 

3 
9 

e 

.11 

X 

hi 

! 

i; 

Inch. 

otIti 

SB.  If 

ISJI 

61.03 

I  ;i5  :s: 
3840 

Lbs. 

V1: 
6,97 

sa 

w 
ajsi- 

sa 

40. 

a|i«: 

99 

'em 

3,086 

:>!  ■'.'.- 

Incb 

99.47 

38.45 

78.81 

Inch. 

88.68 

98.111 
37.U 

9.33 
67.81 

l.lis. 

i;.;ii  i 

1,394 

a^iB 

17.D04 

1,566 
8,558 

68 

9,180 

BOO 

!.<»!) 
3,054 

'■I'm  u 

3,498 

CHAP.  I. — ORDNANCE. 
FOREIGN  ORDNANCE. 


| 

T, 

s? 

,„„* 

„OB. 

ipiiiimw 

| 

Lengih- 

Lo*U>. 

I 

Bitb 
|BU|e. 

£S. 

ft 

ft 

Ene 

Bore. 

Exto- 

,:,„. 

PBuasiA.-CaniUiutil 

lo.,L. 

Inch. 

,. 

Inch. 

Inch 

Lb* 

loon. 

Inch. 

Lb*. 

M0»T.B..-                      Han(|]| 

J™!  4  .„ 

■i.-um 

* 

5.91 

^ 

7-pdt.  - 

-V  ■:!>■!     .-,^:'-. 

15,88 

13.W 

m 

'■■.« :: 

90.8 

tar. 

?.LHJii    ".-m- 

90.SS 

91.69 

97  .K 

M-£r: : 

11.184 

l.-.-l.". 

II.IL-. 

W.8T8 

33.66 

99.89 

1,775 

33.  Dl 

&a 

Bomr»K".o",         M-pdr.  - 

L  1.109 

Oral—         1.,,.,    j    6-pdr.  - 

3.769 

» 

74.64 

1,783 

.1  |idr.  ■ 

a.sw 

4H.UU         (i&l 

8-pd,.   ■ 

3.789 

3SM 

8S 

:i  |„i,.  ■ 

4.73B 

100.00 

3,499 

■,.,,  .;;■.. 

6.49 

-.'i-t-'i!-; . 

5.880 

0,485 

lit 

i:-  DO    ■  '"' 

:m-|-,ir,  ■ 

S.S90 

:ii-|iJr. 

136 

00 

Howitikrb,  (Likonm.) 

f  3-pdi.  - 

98.87 

Field  J  10 «?•  " 
r"™'1  10-pdr.  - 

37.53 

l-i::     [.TO 

4.6M 

■ij  :;- 

lao-p,ir.  - 

".'.!    ■   ■'-' 

vra 

| 

eaa 

I^l«|     -   f 

iU-i:i    JJ7i 

«-pdr.  - 

i  i'.-!    ;;:iji 

7J» 

98         \ 

BU-pdr.  - 

B.1M 

1 

ifln)    - 

aou-pdr.  - 

;i;.'i;:  '■; 

isdteo 

!-.- 

3,943.      -   1 

B1.83j    4.B00 

HUH 

CHAPTER   SECOND. 

SHOT  AND  SHELLS. 
NOMENCLATURE,    DIMENSIONS,    WEIGHTS. 

Diameters  of  gauges  for  Shot  and  Shells. 


L 

«. 

IO-ln.i  Bin.   42 

39 

« 

IS 

| 

• 

4 

3 

■ 

8m.ll,J™    ; 

18.81 
U.S0 

11  .so 

<U*)I    T.SOjftTI 

0.1S 

;,a: 

5.1B 
6.1B 

4.53 
4.41 

4  81 

3.14 
31D 

9£fl 

l.M 
l.M 

For  (he  manner  of  using  these  gauges,  Bee  page  31 


,.,..„;..,.. 

i        I 

»|» 

» 

* 

' 

• 

Diunflrr. 

im. 

MM 

,„      u 

V" 

49.7 

LL 

1-A3  9.4'p 

" 

i" 

aw 

f 

ll.'iiviuiv. 

For  Morlan. 

For  Guns  ami  Ho  widen. 

10-in.|S-iii. 

13-in. 

10-in.B-iti. 

43 
In. 

1.8 
I. 

31. 

32      24 

18 

In 

5.17 

1  95 

n<* 

13.4 

13 

In. 

01 

014 

1  05 
1)9 

Diameter 

l.f  rij.hr-  [,IHI   J  (Jri'Lltl-Sl 

bottom'.        (Least     - 

Thkl;iir.-rt-;u  ].i/...]i..k- 
Uiiiin-ii-r  ..I;  Ksl.  i-n.L- 
fim;  IhpIc      (  Interior 

Weight,    -             -  lbs. 

In. 

3. 

1.45 

101 

a. as 

1.338 
50.fi 

3.1 
1.8 

IT, 

1».    |.n. 

1.6      1.2ft 

1.6   li.as 

1.75  II  .3 

87 .5  44.5 

In.  !  In. 

1.       0.9 

i.3i  i  .:*=-» 

I.'i      (».*! 
22.5     17 

CHAP.  I. — ORDNANCE. 
FOREIGN  ORDNANCE. 


CHAPTER   SECOND. 


SHOT  AND   SHELLS. 
NOMENCLATURE,    DIMENSIONS,    WEIGHTS. 

Diameters  of  gauges  for  Shot  and  Shells. 
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The  tan  of  a  shell  are  holes  for  the  points  of  the  shell  hooks,  0.5  inch  in 
diameter,  bored  opposite  to  each  other,  and  perpendicular  to  the  axis  of  the  fuze 
hole  ;  the  metal  is  cut  out  above  them  at  (he  distance  indicated  in  the  table,  in  a 
direction  perpendicular  to  (he  axis  of  the  holes,  which  must  remain  0.25  inch 
deep,  with  a  thickness  of  0.35  inch  of  metal  above  them,  at  the  thinnest  part. 

Carcasses, 

Are  shells  having  three  additional  holes,  of  the  same  dimensions  as  the  fuse 

hole,  pierced  at  equal  distances  apart  in  the  upper  hemisphere  of  the -shell,  with 

their  exterior  openings  tangent  io  (he  great  circle  which  is  perpendicular  to  the 

axis  of  the  fuze  hole. 
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DIMENSIONS    AND    WEIGHTS. 
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Six-pounder  spherical  case  shot  may  be  used  for  hand  grt nodes,  and  shells  < 
any  calibre  for  rampart  grenades. 

Lead  balls. 
DIAMETERS  OF  LEAD  BALLS  FROM  1  TO  32  TO  THE  POUND. 
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For  (lie  mode  of  fabrication  of  lead  bi 
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DIAMETERS  OF  CAST  IRON  BALLS  PROM  i  POUND  TO  M  P 
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The  specific  gravity  of  shot  and  sheila  is  about  7,000. 

To  find  At  tatight  of  a  etui  iron  sasl  or  shell: 

Multiply  the  cube  or  the  diameter  of  the  shot  in  inches,  or  the  difference  of 
the  cubes  of  ihe  exterior  and  interior  diameters  of  the  shell,  by  0134  for  the 
weight  in  pounds. 

For  lead  balk,  the  multiplier  is  0.2142. 

Tofaxd  the  diamtttr  of  a  coil  iron  shot  of  s  g»rn  weight: 

Divide  the  weight  in  pounds  by  0. 134,  end  the  cube  root  of  the  quotient  will 
be  the  dial 


One  large  and  one  smalt  gavge  I 


for  each  calibre  :  the  cylinder  gauge  has  the  s! 
it  is  made  of  cast  iron,  and  is  5  calibres 
pound  and  having  a  flat  face  and  a  conical 
One  siarclttr,  of  steel  wire  No.  20,  with 
The  shot  should  be  inspected  belbre 
cleaned,  each  shot  is  placed  an  a  lable  an 
surface  is  smooth,  that  the  metal  is  souni 
ters.  If  cavities  or  small  holes  appear 
hammer  or  punch  into  them  and  ascertai 


lie  cylinder  gnu 
he  large  gauge; 

jng.     One  hammer,  weighing  half  a 

]int,     SUtl  puiKht$. 

they  became  rusty  ;  after  being  well 
I  examined  by  the  eye  to  sea  that  its 
and  free  from  seams,  flaws  and  Mia- 
mi the  surface,  strike  the  point  of  the 
.  their  depth  with  the  searcher ;  if  th* 


depth  of  tli.'  .liivity  i;\i:er.'il  (1,3  inch,  the  shot  is  rejected  ;  and  also  if  it  appear 
that  an  attempt  has  been  made  to  conceal  such  defects  by  GflJng  up  the  hols* 


.villi  II 


nt,  etc. 


The  shot  must  pass  in  every  direction  through  the  large  gauge  and  not  at  all 
through  the  small  one ;  the  founder  should  endeavor  to  bring  the  shot  up  as 
near  as  possible  to  the  large  gauge  or  to  the  (rue  diameter. 

N.  B.  The  diameters  of  the  small  gauges  have  been  recently  increased,  in 
order  to  produce  greater  uniformity  in  the  dimensions  of  shot  and  shells,  by 
reducing  the  limits  of  variation  allowed  in  their  fab  ri  en  I  ion.  The  new  gauges 
are  to  be  used  only  in  the  inspection  of  shot  and  shells  to  be  hereafter  made, 
and  the  projectiles  now  on  hand  are  not  to  be  rejected  from  service  on  account 
of  .passing  through  these  gauges. 

After  having  been  thus  examined,  the  shot  arc  passed  through  the  cylinder 
gouge,  which  is  placed  at  an  inclination  of  about  2  inches  between  the  two  ends 
and  supported  on  blocks  of  wood  in  such  a  manner  as  to  be  easily  turned  from 
lime  to  time,  to  prevent  its  being  worn  jn  farrows.  Shot  which  siide  or  Jticfc  in 
the  cylinder  are  rejected ;  the  latter  must  be  pushed  out  from  the  lower  end  with 
a  wooden  rammer. 

Shot  are  proved  by  dropping  them  from  a  height  nf  20  feet  on  a  block  of 
iron,  or  rolling  them  down  an  inclined  plane  of  that  height,  against  another  shot 
at  the  bottom  of  the  plane. 

The  average  weight  of  the  shot  is  deduced  from  that  of  three  parcels  of  20 
to  SO  each,  taken  indiscriminately  from  the  pile  :  some  of  those  which  appear 
to  be  the  smallest  should  be  alao  weighed,  and  they  are  rejected  if  they  fall 
short  of  the  weight  expressed  by  their  calibre  more  than  one  Ihirly-utoni  part. 
sy  almost  invariably  exceed  that  weight. 
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Grcq>e  and  Canister  shot. 

The  dimensions  are  verified  by  means  of  a  large  and  a  smaJl  gauge  attached 

to  the  aame  handle.    The  surface  of  the  shot  should  be  smooth  and  free  from 

Shells  and  hollow  shot. 

Inspecting  instruments. — A  large  and  small  gvagc  for  each  Calibre,  and  a 
cylinder  gauge  for  shells  of  8  inches  and  under. 

Callipero  for  measuring  the  thickness  of  the  metal  at  the  sides  of  the  shell. 

Callipers,  to  measure  the  thickness  at  the  bottom  of  (he  shell. 

Gauges  for  the  dimensions  of  the  fuze  hole,  and  for  the  thickness  of  metal  at 
the  fuze  bole. 

A  pair  of  hand  bellows;  a  mooden  pl^  to  fit  the  fuze  bole,  and  bored  through  to 
receive  the  nozzle  of  the  bellows. 

A  hammer  ;  a  starchtr ;  a  cold  chiael ;  steel  punches. 

The  surface  of  the  shell  and  its  exterior  dimensions  are  examined  as  in  the 
case  of  shot.  The  shell  is  next  struck  with  the  hammer  to  judge  by  the  sound 
whether  it  is  free  from  cracks ;  the  position  and  dimensions  of  the  ears  are 
verified  ;  the  thickness  of  metal  is  then  measured  at  several  points  on  the  great 
circle  perpendicular  to  the  axis  of  the  fuze  hole,  and  at  the  bottom,  and  at  the 
fuze  hole.  The  diameter  of  the  fuze  hole,  which  should  be  accurately  reamed, 
is  (hen  verified,  and  the  soundness  of  the  metal  about  the  inside  of  the  hole  is 
ascertained  by  inserting  the  finger. 

The  shell  is  now  placed  on  a  trivet  in  a  tuh  containing  water  deep  enough  to 
cover  it  nearly  to  the  fuze  hole  ;  the  bellows  and  plug  are  inserted  into  the  fuze 
bole  and  the  air  forced  into  the  shell ;  if  there  are  any  holes  in  the  shell,  the  air 
will  rise  in  bubbles  through  the  water.    This  test  also  gives  another  indication 
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Balls  nre  piled  according  lo  kind  and  calibre,  under  cover  if  procurable,  in  a 
place  where  there  is  a  free  circulation  of  air,  lo  facilitate  which  the  piles  should 
be  made  narrow  if  the  locality  permits  ;  the  width  of  llie  bottom  tier  may  be 
from  13  to  14  halls,  according  to  the  calibre. 

Prepare  the  ground  for  the  base  of  the  pile  by  raining  it  above  the  surround- 
ing ground  bo  as  to  throw  off  the  water  ;  level  it,  ram  it  well,  and  cover  it  with 
a  layer  of  screened  sand.  Make  the  bottom  of  the  pile  with  a  tier  of  unser- 
viceable balls  buried  ahoul  twn-LliinU  of  theil  dUutMUW  in  the  sand  ;  (his  base 
may  be  made  permanent:  clean  the  base  well  and  form  the  pile,  putting  the 
fuze  holes  of  shells  downwards,  in  the  intervals,  and  not  resting  on  the  shells 
below.     Each  pile  is  marked  with  the  number  of  serviceable  balls  it  contains. 

The  base  may  be  made  uf  bricks,  concrete,  stone,  or  with  borders  and  braces 

Grape  and  canister  shot  should  be  oiled  or  lackered,  put  in  piles,  or  in  strong 
boxes,  on  the  ground  floor,  or  in  dry  cellars;  each  parcel  marked  with  its 
kind,  calibre,  and  number. 

To  find  the  number  of  balls  in  a  pile. 

Multiply  the  sunt  vf  the  three  parallel  edges  by  one-third  of  the  -number  of  balls  in 
a  triangular  face . 

In  a  square  pile,  one  of  the  parallel  edges  contains  but  one  ball ;  in  a  trian- 
gular pile,  two  of  llie  edges  have  but  one  ball  in  each. 

The  number  of  balls  in  a  triangular  face  is  — y —  ;  n  being  the  number  in 
the  bottom  row. 

The  sum  of  the  llirce  parallel  edges  in  a  triangular  pile  is  «  -f  2  ;  in  a  square 
pile,  3  n  -f-  1 ;  in  an  oblong  pile,  3  .W  4-  3  n  —  2;  JV  being  the  length  of  the 
top  row,  and  n  the  width  of  the  botlom  tier  :  or,  3  tn  — n  4  1 ;  in  being  the 
length  and  n  the  width  of  llie  bottom  tier. 

If  a  pile  consist  of  two  piles  joined  at  a  right  angle,  calculate  the  contents  of 
one  as  a  common  oblong  pile,  and  of  the  other  as  a  pile  of  which  the  three  pa- 
rallel edges  are  equal. 

In  the  following  Table  of  [he  number  of  balls  in  a  pile,  the  second  line  shows 
the  number  in  a  triangular  pile,  the  base  of  which  la  the  eorraflponduig  number 
in  the  first  line. 

The  other  numbers  show  the  contents  o>  squnre  and  oblong  piles  ;  the  It 
and.widih  of  the  base  being  in  the  upper  line  and  in  the  left  hand  cu 
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CHAPTER  THIRD. 


ARTILLERY    CARRIAGES. 


NOMENCLATURE. 

The  nomenclature  and  the  tables  of  dimensions  and  weights  given  in  this 
chapter,  apply  to  the  latest  patterns  adopted.  The  parts  are  enumerated  gene- 
rally in  the  order  in  which  they  are  put  together. 

The  classification  adopted  for  bolts,  nuts,  chains,  nails,  screws,  (fee.,  is  shown 
in  the  tables  following  the  nomenclature. 

FIELD  GUN  CARRIAGES. — Plate  3. 

There  are  three  gun  carriages  for  field  artillery,  viz : 

One  for  the  6-pounder  gun  and  the  12-pounder  howitzer. 

One  for  the  24-pounder  howitzer. 

One  for  the  12-pounder  gun  and  the  32-pounder  howitzer. 

The  parts  of  these  carriages  are  all  similar,  differing  only  in  their  dimensions. 

Wood. 
1  stock,  in  two  pieces  ;  2  dowels;  2  cheeks  ;  1  axle  body. 


Irons. 


2  trail  handles. 
2  bolts  and  2  nuts  for  do. 
1  lock-chain  bolt,  1  washer,  and  1  nut. 
1  eye-plate  for  lock-chain. 
1  lock-chain,  No.  5,  3  links,  1  toggle. 
1  lunette ,  for  the  trail. 
1  trail-plate;  2  rivets. 
12  nails,  for  lunette  and  trail  plate. 

1  large  pointing  ring  and  plate. 

2  bolts  and  2  nuts,  for  do. 

1  small  pointing  ring. 

2  bolls  and  2  nuts,  for  do. 
2  wheel  guard  plates. 

10  nails ,  for  do. 
2  prolonge  hooks. 
8  nails,  for  do. 
1  stop,  for  rammer  head. 
4  nails,  for  do. 
^Mar-plate,  for  worm. 
Mhtts,  for  do. 
1  key,  for  worm. 
1  key  chain ;  1  eye  pin. 


1  eye  plate,  for  sponge  and  rammer 
chains. 

2  screws,  for  eye-plate. 

2  chains  and  hasps,  for  sponges  and 
rammers. 

2  turnbuckles,  (brass.) 

2  stud  plates,  for  turnbuckles. 

2  trunnion  plates. 
20  nat/s,  for  do.,  in  6-pdr.  and  24-pdr. 

howitzer  carriage. 
28  nails,  in  12  pdr.  carriage. 

2  chin  bolls;  Sbevel  washers  andSnuts. 

2  key  bolts  ;  2  nuts. 

6  cheek  bolts ;  4  washers ;  6  nuts. 

2  cop  squares ;  2  et/e  pins. 

2  cap-square  chains  ;  2  eye  pins. 

2  cap-square  feet/s. 

2  key  chains ;  2  eye  pins. 

2  D  rings,  for  handspikes. 

4  staples,  for  D  rings. 

1  linstock-socket. 

6  noils,  for  do. 
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field-gun  carriages — Irons — (Continued.) 


6roii<Mes,  (cist  iron.) 

3  ajseinHing  holts. 

3  vashtrs  md  3  null,  for  do. 

1  washer  hock,  for  lock  chain. 

2  ivasAer  hoots,  for  handspikes. 

1  axletret;  llie  arms,  the  slop. 

2  uiufer  straps. 
1  axle  strap. 

1  itvel  wu'Acr,  for  6-pdr.  axle  strap. 

3  axle  strap  bolls ;  3  nuts. 

2  axle  bands. 
6  natis,  for  do. 

1  box  for  elevating  scrac,  (braes.; 

2  bolts,  for  do.;  2  washers ;  2  nuts. 

1  elevating  scrae. 

2  shoulder  loashers,  )  f     BTi,.„, 
2  finch  icoiAtTi,       J  for  aYletree- 
2  linchpins. 

2  WHEELS. 

LIMBER.- 

-P/afe  4. 

The  same  limber  is  used  for  all  field  c 

arriages. 

Wood. 

1  axle  hedy. 

2  hounds. 
1  fork. 

1  splinttrbar. 

■4  foul  board  brackets. 
2  foot  boards. 
1  pole. 
1  pole  prop. 

Iron. 

S  screws,  1'or  fool  board  brackets. 
JO  nails,  for  foot  boards. 
4  linls  mid  -1  Iwns,  tor  bounds. 
4  pljfri.  iVn-  stay  pins  ;  8  nnils. 

1  pintle  ftoofc. 

3  bolts,  for  (in.!  a  wishers;  3  nuts. 

1  slay  piale,  for  limber  chest- 

2  naiis,  for  do. 

!  fit!'.  k.<i. 

5  Salts,  for  splinter  bar  and  Fork. 

2  jihIs,  for  do. 

i  pnle  proji  socket;  1  rivet. 

I  pole  prop  ferrule  ;   1  rivet. 

1  fait  prop  chtiin  ;   1  toggle 
1  eye  pin,  for  pole  prop  chain. 
1  iiirr,  for  eye  pin. 

ii  ■:l«i|  j.'Jii'.  lor  urn  munition  chest. 
a  tejj.  for  stay  pins. 

■:  in.  rCnin*.-  .-J-i.i  j.in;. 

NOMENCLATURE. — FIELD    CARRIAGES. 


— AKTILLERT  CARRIAGES. 


caisson — Iron. 


3  mnh,  for  front  foot  board. 
1  boil,  for  do.;  2  ujoshen;  1  nvf. 
6  naiii,  for  rear  foot  board. 
1  middle  auemiting  bar. 

3  bolts,  2  wtu&m,  and  2  nub,  for  da. 
1  carriage  hook. 

1  rear  imembling  bar. 

2  bods,  2  icaiAm,  and  3  nuU,  for  do. 
1  bridle,  for  rear  of  middle  rail. 

4  noils,  for  tlic  bridle. 

1  spare  wheel  axle;  the  body,  3  rite,  1 

viashtr,  3  rivets. 
1  cAainandloggij.fursparewheeL-nle. 

3  stay*,  for  the  tame  :  2  null. 
1  stay  ball;  I  nul. 

l/ool  bolt;  lnul 
1  [net  cnoin  bridle. 

1  lost  cAuin  and  toggle. 

2  4o'H,  for  lock  chnin  bridle. 

2  icD!/ifrj  and  2  null,  for  do. 

1  toct  chain  hook;  3  natft. 

3  under  itrain. 

4  belli,  fur  under  straps  ;  4  nufs. 

2  axle  bands;  S  nails. 

2  rivets  far  the  stack  ;  2  burrs. 
1  ImuHr;  13  twits. 


2  (unelle  bold;  3  null. 

1  key  plate,  for  spare  pole. 

1  apart  pole  key. 

1  key  chain;  1  eye  pin. 

3  wheel  guard  plates.;  10  noils. 

1  stock  stirrup. 

2  bolts,  for  do.;  2  washers;  2  nu(l- 
1  arfe  slrap. 

1  spore  pate  rinj. 

3  belli,  for  axle  strap  ;  3  nuts. 
8  plates,  for  stay  ping;  16  nails . 

4  staij  pin  keys. 

4  key  cftnins;  4  eye  pint. 

1  ring  boll,  for  spare  handspike. 

2  trnsAers  and  1  nul,  for  ring  boll. 
1  kty  plate,  fur  handspike  ;  2  noils 

1  key  plate,  for  shovel ;  3  noils. 

2  kty,  for  handspike  and  shovel. 


2  staples,  for  lot 

2  shoulder  ICDjn 

3  linch  tcasbers. 
2  tincb  pins 


[handles. 


TRAVELLING  FORGE. — Plate  5. 

Body  and  Bellows  House. 


NOMENCLATURE. — TRAVELLING  FORGE. 
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Forge  Body. — Iron. 


1  axktree. 

2  axle  bands;  6  nails. 
2  under  straps. 

4  bolts,  for  do.;  4  washers;  4  nuts. 
2  rivets,  for  stock;  2  6«m. 
1  lunette;  12  naifc. 
1  vice  6olf;  1  nut. 
1  middle  lunette  bolt;  1  nut. 
1  prop  bolt;  1  nut. 
1  prop  socket;  1  rturt. 
1  prop  ferrule;  1  rive*. 
1  c/iatn  <inrf  toggle,  for  forge  prop ;  1 
eye  pin . 

stock  stirrup. 

bolts,  for  stock  stirrup  ;  2  nuts. 

bolt,  for   cross    bar   and  stock. 
1  washer  and  1  nut,  for  do. 

1  axle  strap. 

2  6o2<5,  for  do.;  2  nuts 

2  toAeol  gKartf  plates;  10  noils. 
2  stud  plates,  for  coal  box. 
2  rivets  and  2  screws,  for  do. 
2  fcei/s,  for  coal  box. 
2  fcei/  chains;  2  et/e  pins. 
1  tocfc  c/iain  Zioofc;  2  nails. 
1  bellows  pole  hook;  2  nails. 
1  staple,  for  bellows  pole. 


1 
2 
1 


2  front  stay  plates,  for  bellows  arms. 
6  screws,  for  do. 

2  rear  stay  plates;  2  bolts;  2  ffatmfr  mifs. 
1  front  for  bellows  house,  )  m      fe 

1  cover,  for  cross  bar ;    $ 

1  guard  for  stock  ;  18  fac&s. 

1  stud,  for  bellows  pole ;  4  screws. 

1  cover  /or  roof,  (sheet  copper  ;)  315 

copper  tacks, 
lfire  place  ;  6  plates  of  iron  joined  by 

59  rivets. 
1  air  back,  (cast  iron  ;)  4  bolts,  for  the 

box  and  back  of  air  chamber. 
5  bolts ,  for  fasten  ing  the  air  back;  5  nuts. 
1  bucket  hook;  2  rivets. 

3  plates,  for  side  rails  and  cross  bar. 
10  bolts,  for  do.;  8  washers  and  10  nuts. 

1  lock  chain. 

1  lock  chain  bridle. 

1  brace,  for  fire  place ;  4  rivets. 

1  bellows  pole  strap;  2  rivets;  3  scretos. 

1  bellows  pole  chain. 

2  shoulder  washers. 
2  /inc/i  washers. 

2  Jinc/i  pins. 

2  wheels,  No.  1. 


Bellows. 
Wood. 


3  bellows  planks. 
2  cross  heads;  12  semes. 
2  rtos;  each  of  2  sides,  1  end,  1  cross 
bar;  fastened  with  8  clout  nails. 


2  valves;  2  battens;  16  noils. 
4  deals,  for  the  bellows  arms. 
16  screws,  for  cleats. 


6  butt  hinges;  36  screws. 
2  arms;  4  rivets;  8  screws. 
1  foofc;  3  rivets;  4  screws. 


/rew. 

1  wind  pipe,  consisting  of  an  elbow,  a 
collar,  and  a  joint  pipe  of  oross;  and 
a  bent  pipe,  of  s/ieet  copper. 


Leather. 


4  hinges,  for  the  ribs 
2  hinges,  for  the  valves;  2  straps. 
393  copper  tacks,  for  hinges. 


1  bellows  leather,  for  the  sides. 
61?  bellows  nails. 

Safes,  for  the  heads  of  the  nails. 
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Topitf  the  bellows  in  Us  place:  Remove  the  coal  box  from  the  back  of  the  bel- 
lows house;  take  out  the  two  stay  plates  at  the  lower  ends  of  the  rabbet*  in  the 
braces;  put  the  projecting  ends  of  the  upper  bellows  arm  in  the  rabbeta,  and  slide 
them  up  until  the  ends  of  the  tower  arm  come  into  their  places;  put  on  the  stay 
plates,  and  fasten  them  down  with  the  thumb  nuts.  Screw  the  brass  elbow 
pipe  into  its  place,  through  the  hole  in  the  sheet  iron  from  of  the  bellows  house; 
put  in  the  copper  pipe  and  screw  up  the  collar  which  connects  it  with  the  elbow 
pipe. 

Coal  Box. 


*  ""?     (  rabbeted  together  and  fast- 
TSSLi     ened  with  50  a«  naib. 


4  cortur  plates;  60  (crews. 
2  oid  straps;  2  rivets;  I  sc 
2  handles;  4  washers  and  4 
I  stud  plate,  for  turnbuekl 


1  turnbuckli. 

1  A  asp;  1  ritet 

tacks. 

2  hinges;  4  tie 


Limber  Chest. 
This  chest  differs  from  the  ammunition  chest  in  the  following  points,  viz: 
It  has  no  principal  partition,  and  instead  of  the  assembling  bolt,  with  the 

washer  plate  and  tumbuckle,  it  has  a  hasp  staple  and  plate,  fastened  by  2  rivets. 

The  buck  stay  is  fastened  by  1  rivet  and  6  screws,     The  heads  of  the  rivets  are 

not  covered  with  copper  washers. 


NOMENCLATURE. — BATTERY  WAGON. 
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Wagon  Body. — Iron. 


2  rivets,  for  lower  rails ;  2  burrs. 

8  side  studs;  14  rivets. 

1  spare  stock  hook;  1  button. 

1  spare  stock  stirrup. 
4  grooves,  for  ends. 

2  assembling  bolts;  2  nitte. 
12  groove  bolts;  12  nuts. 

3  lofts,  for  side  studs ;  3  washers;  3  nufs. 
1  turnbuckle  bolt;  1  washer;  1  nut. 

1  iurnfrucfc/e,  (brass.) 

1  hook,  for  cover  prop  ;  1  burr. 

1  et/e  pin,  for  cover  hasp  ;  1  burr. 

2  5/at/s,  for  upper  rails ;  4  screws. 
2  end  studs;  6  rirefs. 

1  bolt,  for  front  end  stud ;  1  nut. 
1  washer  and  1  nut,  for  rear  end  stud. 
1  mortise  plate;  8  screws. 

1  axletree. 

2  under  straps. 

4  bolts,  for  do. ;  4  nttte. 

1  6ott,  for  front  of  right  side  rail. 

2  washers  and  1  nut  for  do. 
2  6otts,  for  lock  chain  bridle. 
1  washer  and  2  nttto  for  do. 


1  lock  chain. 

1  lock  chain  bridle. 

1  lock  chain  hook;  2  nails. 

2  rivets,  for  stock ;  2  burrs. 

1  lunette;  12  nat/s. 

2  lunette  bolts;  2  raite. 

2  to/»eet  guard  plates;  10  nails. 

1  stocfc  stirrup. 

2  bolts,  for  do. ;  2  nuts. 

2  6ot/s,  for  stock  and  cross  bars. 
2  washers  and  2  nuts,  for  do. 
2  washer  plates,  for  rails ;  4  screws. 
2  forage  rack  chains;  each  of  1  ring*,  32 

Knfo,  and  1  hook. 
%  forage  rack  bands;  2  rivets;  22  screws. 
4  washer  plates,  for  forage  rack  sides. 
4  rivets,  for  do. 

2  forage  rack  bolts;  2  washers;  2  nuts. 
2  shoulder  washers. 
2  tinc/i  washers. 
2  /tnc/i  pins. 

2  wheels,  No.  1. 


Wagon  Cover. 
Wood. 


2  side  raUs. 
2  end  raits. 
2  end  studs;  2  pins;  4  rivets. 


2  end  boards;  14  screws. 

1  ridSge  pote. 

9  cover  boards;  36  cut  naits. 


Iron. 


1  cover  prop,  to  support  the  cover. 

1  hasp. 

3  hinges. 

6  froZte,  6  nuts,  and  6  rivets,  for  hinges. 


4  corner  squares;  16  screws. 

2  end  oows;  36  rivets. 

2  middle  bows;  2  rivets;  36  screws. 

4  joint  bolts;  4  nuts. 

2  ptates  and  staples;  2  rivets;  2  screws. 

The  roof  is  covered  with  strong  linen  canvass,  which  is  fastened  with  264 
copper  nails,  with  strips  of  leather  under  their  heads. 

Limber  Chest. 

This  chest  is  like  that  of  the  travelling  forge.    For  the  interior  arrangement 
of  the  wagon  body  and  the  limber  chest,  see  Chapter  XI. 
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SIEGE  CARRIAGES. 
gun  carriage. — Plate  7. 
There  are  three  gun  carriages  for  siege  artillery,  viz: 
One  for  the  12-pounder  gun  ; 
One  Tor  the  18-pounder  gun  ; 
One  for  the  24-pounder  gun  and  the  3-inch  howitzer. 


r,  differing  only  in  their 


These  carriages  are  constructed  ii 
dimensions. 

When  the  8-inch  howitzer  is  mounted  on  the  24-pounder  carriage,  a  quoin  is 
used,  instead  of  the  elevating  screw  ;  the  howitzer  being  too  short  to  rest  on  the 


Wood- 


1  stock,  m  two  pieces ;  2  do  well. 

1  axle  »o«V 

2  thetks. 

|      1  or«ei  bolster. 

Iron. 

1  Bisimbiiii£  toft,-  2  teashtra;   I  nut. 

2  bolts,  fur  axle  strap;  2  null. 

1  manccuvr'tng  bolt;  2  collars, 
4  washers  and  2  nuts,  for  do. 

2  ,trif  Guilds;  G  noifa. 

1  (ocfc  chain  kink;  2  washers;   I  nut 

6  HHUfclUlj  (caht  WON.) 

1  hook,  for  Ihe  shoe. 

'.:  uMuihliitji  bull.',,  4  washers;  '■!  'mis 

1  check  plalc,  fur  do.;  3  screws. 

1  ooi,  lor  elevating;  screw,  (br*sh.  ) 

1  lock  chain  bolt:  2  walkers;   I  nut. 

1  lock  chain  and  toggle- 
1  shot;  1  kit/,  for  shoe. 

Sootls,  for  do.;  2  washers;  2  nuti. 

2  trunnion  plates. 

1  strnu  stipte;    1    leather    strap    an 

2  tAin  bolts;  3  osicl  isis/iira;  'J  null 

buckle. 

3  fori/ fjoitj;  2nuB. 

a  ;rfof{  xtrurd  jitittt?;   IrJ  ?Lait&. 

NOMENCLATURE. — SIEGE  CARRIAGES. 
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WHEEL. 
The  same  wheel  is  used  for  all  the  siege  gun  carriages  and  their  limbers. 

Wood. 

1  nave;  14  spokes;  7  fellies;  7  dowels. 

Iron. 

2  brow  bands;  2  end  bands;  12  nails;  1  tire;  7  tire  bolts;  7  washers;  7  nuts; 
1  nave  box,  (brass.) 

limber. — Plate  7. 
Wood. 


I  fork;  2  hounds;  1  splinter  bar;  1  jwfe;  1  leading  bar. 


Iron. 


1  rivet  bolt,  for  fork;  2  toosfcers;  1  nut. 

1  axletree. 

I  pintle  plate;  1  nails. 

1  sweep  6ar. 

2  bolts,  for  ears  of  sweep  bar. 
2  washers;  2  ntifs,  for  do. 

1  ark  strap. 

1  lashing  chain;  4  rings;  1  hook. 

6  axle-strap  bolts;  2  washers;  6  nuts. 

2  under  straps. 

4  &o/fo,  for  do.;  2  washers;  4  nute. 

1  pintle;  1  nut. 

2  end  bands,  for  splinter  bar;  4  rtvefo. 
2  middle  bands,  for  do. 

4  /race  ftoo&s,  for  splinter  bar. 

1  bridle,  for  front  of  fork. 

2  ftoto,  for  splinter  bar  and  fork. 
2  nuts,  for  do. 

2  6ofts,  for  splinter  bar  and  hounds. 
4  washers  and  2  mtfs,  for  do. 


1  bridle,  for  middle  of  fork;  4  nails. 
1  rivet,  for  the  pole;  1  6tirr. 

1  eye  plate,  for  pole. 

2  po/e  chains. 

\  ferrule,  for  end  of  pole. 

1  po/e  clasp;  1  c/asp  baft. 

2  bolts,  for  eye  plate;  3  washers;  2  »u/&. 
2  &o!fo,  for  pole  and  fork. 

4  washers  and  2  mite,  for  do. 

1  middle  band,  for  leading  bar;  2  rived. 

1  Zioofc,  for  do. 

1  double  trace  hook,  for  middle  band. 

2  end  bands,  for  leading  bar;  4  rtvets. 
2  trace  /looks,  for  end  bands. 

2  carte  shoulder  washers. 
2  tine A  washers. 
2  /inch  pins. 

2  WHEELS. 
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MORTAR  WAGON. 

This  wagon  ia  designed  Tor  the  transportation  of  siege  mortars  and  the: 
or  of  guna,  or  large  shet  and  sheila. 
The  limber  and  the  wheels  are  the  same  as  those  of  the  gun  carriage. 


S  miidlt  rails. 

2  ioflsm  plants;  ]  2  nails. 

t  front  transom;  2  dowels. 

1  axle  Fioij/. 

1  middle  transom. 

1  windlass. 

2  nundsjiifces. 
1  tnuitte  tjoisltr. 

2  side  rails. 

6  stokes. 

6  middle  cross  bora. 
2  front  crass  bars. 

ft  frame,  for  Wis,  when  required. 

ho, 

1  luwrnofuur  lur. 

4  bolts,  for  middle  rails  and  axle  body 

i  huiiilspil;..  hooks;  4  nails. 

1  assembling  bolt;  2  washers;  1  nut. 

4  nuts,  for  do.;  2  axle  straps. 

1  breech  hmlcr;  4  nails. 

1  em  pl"le,  for  lashing  chain. 

6  stake  sockets;  Spins. 

1  W.  fnril.i.;  H  wasliers;  1  nut. 

5  ;iins,  for  muzzle  bolster. 

1  bolt,  for  front  transom. 

10  bolts,  fordo.;  10  wasters;  10  nub. 

2  wastiers;  1  nu(,  for  do. 

2  tock-cluiin  hooks;  2  wasters;  2  mils. 

:i  iiuiM?ucring  stnpUs. 

1  lar-bucket  hook;  2  nailj. 

3  cross-oar  plates. 

■1  tiuad'j,it:i  sivktt  plaint;  32  nails. 

'i  bolts,  fnr  do.:  9  Kashira;  12  miti. 

2  ianrfs,  for  windluas;  6  noils. 

1  l--l,-'.t„iin  bridle. 

2  journal  Aoks,  (brass.) 

J  I'vtt,  for  do.;  1  nut 

9jtmrnd&. 

1  MM  cAirin;  1  shoe;  1  fcei(. 

4jro™ni  j>!a(es;  4  nails. 

1  frail  ploit;  11  nails. 

4  tolls,  for  do.;  4  mils. 

1  lunette;  1  rrin/orce  plait;  4  rivtts. 

2  roller  acefa, 

1  liridli.  iV.'i-  (lie  pintle. 

2  nanasnifce  ilraus;  4  Heels. 

NOMENCLATURE. BARBETTE    CARRIAGE. 

BARBETTE  CARRIAGES. — Plate  8. 
The  hnrbettc  carriage  consists  of  a  gun  carriage  and  a  chuisis,  or  traversing  en 

The  carrinses  for  piecea  of  the  following  calibres  aro  similar  to  each  oilier, 
with  aome  slight  exceptions,  mentioned  in  the  nomenclature,  viz:  for  the  12- 
poundEr,  18-pounder,  24-pounder,  32-pounder,  and  42-pounder  guru,  and  for 
the  8-inch  and  10-inch  sen  coast  howitzers.  The  carriages  for  the  columbiai 
are  not  yet  definitively  arranged. 

Some  chassis  have  been  arranged,  for  use  in  peculiar  situations,  with  the  pintle 
under  the  middle  transom,  and  oilier;  with  1 1  if:  piiiiiu  under  the  r( 
GUK   I 


1  transom  anil  axle  lie  ;  2  i 
1  eUvmting  bed  ;  2  dowels. 
1  axlebejij. 


2  trail  rivet  belts;  Swashers;  2nuii. 

2rivel  belt),  for  uprights. 

4  irtuiitrs  and  2  nuts,  for  do. 

%  cheek  bolts;  SmnsAera;  2  nub. 

2  bevel  wwheis,  for  do,  (cast  iBon  .) 

1  lunette. 

4  assembling  bolts,  8  washers  and  i 
jwto,  for  12-pdr,  18-pdr.,  and  24- 
pdr.  carriages. 

6  assembling  bolts,  iSieaskersani  Gnats, 
for  other  carriages. 

2  transom  ami  lit  bolts,  1  washer;  2  null. 
For  8-inch  howitzer  :  2  icniterj. 

1  bid-plate  bolt;  1  loulner;  1  nut. 

For  8-inch  howitzer:  2  boils;  '2v>ashtrs; 

2  nuts. 

ed  plate,  for  elevating  screw. 

mi,  for  elevating  screw ;  4  handles. 
1  (Iirnlingscrcu, 

1  axletrec. 

2  Bite  stirrups;  2  bridles;  4  nuts. 

1  ctamjj  wos/ier,  for  12  and  18-pdr.  car- 
riages. 


r  carriages,  except 


1  arte  and  tie  brace,  for  lurgi 

2ai/<!anu,fieu<,[ts. 

1  rfouiie  icasArr,fordo.;  2  m 

1  ball,  for  middle  transom  and  tie;  1 

Sioashers,  fordo.,  in   12  and  18-pdr. 
carriages. 

1  icdsliir,   in    othi 

8-inch  howitzi 

2  manmirrin^  belts;  2  Hinsftfrs;  2  nufj. 
'2  collars,  Schick  tjnlej,  and  2  screws, 

for  12, 18,  and  24-pdr.  carriages. 
4  collars,  4  cirrJ:  ;i/s(ej,  and  4 

for  other  carriages. 
2  mnnfftiviing  staples. 
2  trunnion  jilalf  i. 
4  trunnion  plate  bolti;  4  nut]. 
2  rotlm  (cast  iron.) 
2  axle  shoulder  wuhers, 
2  Unch  washers. 
2  linch  pint. 


Wood:  10    tpokei. 
Ikon:  1mm(»It« 


CHAP.  III.— ARTILLERY   CARRIAGES. 
BARBETTE 

Wood. 


i  Mill. 

2  hurltTS;   4  (Mill. 

2  cotinlrr  fcurfers;  4  nails. 
I  front  transom. 


2  rail  pistci;  3(l.!cr™.t. 

4  Mis,  for  do.;  4  loosfters;  4  null. 

4  riwts,  for  hurters  ;  4  bum. 

G  rivet  boils,  for  front  and  middle  Ir 

6  looafterj  end  6  nub,  for  do. 
\fiiction  plait;  10  nail) 
1  transom  and  tongue  4n 


h.gh,, 


32-pdr 


9  hwierand  Tail  bolls;  4  loosners;  2  nuts. 
3 JVonl  transom  nnrf  roil  bolts;  2  nub. 

3  middle  transom  and  rail  baits. 
2  usasfters  and  2  nuts,  for  do. 

For  32-pdr.    and   higher  calibres :  < 
bolls;  4  loasbers;  4  nuts,  for  do. 

4  covnitr  hurter  and  roil  bolls;  4  nuts. 
3/»rA:j(jcfct». 


1  foop  boll;  1  nut. 

3  transom  and  long™  bolli. 
3  loasners,  and  3  nub,  for  da. 

2  prop  plain;  4  nails.    " 
1  prop  loll;  1  key. 
2/orfa. 

2/ort  belts;  2  ni  ' 


fcfoA, 


I.) 


For  32-pdr.  and  higher  calibres,  add: 
2  pipe  bolts;  4  uwiserj;  2  nub. 


Wood  :  3  cross  pieces— 1  pintle   (oilier,  fastened  to  the  crow  by  4  oclag-onaf 
wooden  pins  1  inch  thick. 

Ibok  :  1  bolder  plate,  (cost  iron;)  fastened  to  the  bolster  by  4  Oolb— 4  Maskers 
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CASEMATE  CARRIAGES. 

Each  carriage  consists  of  a  gun  carriage  and  a  chassis. 

The  carriages  for  24,  32,  and  42-pounder  guns,  and  the  8-inch  Columbiad, 
are  similar  to  each  other,  differing  only  in  their  dimensions. 

A  special  carriage  is  arranged  for  mounting  the  24-pounder  iron  howitzer  ia 
the  flanks  of  casemate  batteries. 

GUN  CARRIAGE. — Plate  9. 

Wood. 


2  cheeks,  each  in  two  pieces. 
2  dowels,  for  do. 
1  front  transom. 
1  rear  transom. 


8  cheek  bolts;  10  washers;  8  nuts. 

2  trunnion  plates. 

4  bolts,  for  do.;  4  nuts. 

1  elevating  screw. 

1  bedplate,  for  screw,  (cast  iron.) 

1  nut,  for  do.,  (brass.) 

1  pinion,  for  do.,  (brass.) 

1  shaft,  for  pinion;  1  set  screw* 

1  cheek  washer;  3  screws. 

1  handle,  for  shaft,  (cast  iron.) 

1  washer  and  1  nut,  for  do. 

2  bed  plate  bolts;  2  washers;  2  nuts. 
2  bolts,  for  rear  transom  and  slide. 
2  ivashers  and  2  nufs,  for  do. 


1  slide;  2  dowels. 

1  axletree. 

2  guides. 


Iron. 


1  trait  rotter,  (cast  iron.) 

1  rotter  sna/l. 

2  eccentrics,  for  roller  shaft. 

2  ro//e?-  6o/Js;  2  washers;  2  nuts. 

2  trait  handles. 

4  assembling  bolts;  4  washers;  4  nut*. 

8  arte  skeans;  16  naits. 

2  arte  shoulder  plates;  10  nat/s. 

2  a#/e  bands;  8  nails.. 

2  understraps. 

4  guide  6o/<5;  8  washers;  4  mite. 

2  Tinc/i  pins. 


2  trucfc  wheels,  (cast  iron.) 
CHASSIS. — jP/afe  9. 


Wood. 


2  ratts. 

2  counter  hurters;  2  dowels. 

i  front  transom. 


1  rear  transom. 

1  tongue. 

1  prop;  2  pins. 


Iron. 


2  6o//s,  for  rear  transom  and  rails. 

2  washers  and  2  nuts  for  do. 

2  bolts,  for  front  transom  and  rails. 

2  washers  and  2  nuts,  for  do. 

2  6olts,  for  counter  hurters  and  rails. 

2  washers  and  2  nuts,  for  do. 

2  rivet  6o/ts,  for  the  tongue. 

1  double  washer  and  2  nuts,  for  do. 

2  60U5,  for  front  transom  and  tongue. 
2  washers  and  2  nuts,  for  do. 

1  tongue  fork. 

1  /ront  transom  strap. 


1  rear  transom  and  tongue  brace. 

2  orace  6otts;  2  nuts. 

8  journal  oozes,  (brass.) 
8  caps,  for  do.;  16  screws. 
4  traverse  wheels,  (cast  iron.) 
2  rail  plates;  8  screws;  54  natZs. 
2  rait  ptate  ootts;  2  washers;  2  mife 

1  tongue. 

2  tongue  bolts;  2  nuts. 

1  /mtfle,  (cast  iron.) 
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24-PO  UNDER   HOWITZER  CARRIAGE,    FOR   FLAKE  CASEMATES. 

Gun  Carriage.— Plate  10. 
Wood:  2 cheats. 


2  trail  handles;  4  aashtiij  4  rails. 

2  manteuvring  rings. 

2  tye  bails,  for  iio.;  2  mill, 

2  trait  plaits;  8  nnift. 

2  cheek  bolts;  2  icnsfttr);  2  ntHs. 

2  Jnmnicm  plates. 

2belts,  fordo.;  2  icashcrs;  2  null. 

4  fcey  bold;  4  null. 

Ifrimt  transom  >  /,,._  „,0M  \ 

1  rear  transom    (  ' 

3  assembling  bolls;  6  washers;  3  nub 

2  umferslraps. 

2  roller  forks:  2  foi/s. 


2.ftrf:6oHs;  2nuta. 
2  cop  squares;  4  eyt  pi 
4  cop  square  keys;  4  fay  d 


lb 


I  roUer,  (c* 


■■) 


1  roller  journal. 

2  Ncenjritt,  for  do. 
2j'oumaJp(oJt],  (brass;)   4  jer 
i  roller  handspike. 

1  dttafinij  icrito. 
I  box  and  1  pinion  for  do.,  (be 
1  shaft,  for  pinion ;  1  set  screw. 
I  handle,  for  shaft ;  1  scrim. 
1  cheek  waster;  3  scrsioi. 


Chassis.— P/a/e  10. 
WW. 


3  nsstinoliiig  Wf?.1  I)  ij-ij'/j' -i-s"  ■'  'Ui«. 
1  cedar,  for  middle  assi'iublins;  I ■  ■  ■  1 1 - 
1  ii/jptT  j/isitlt  plate. 
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Platform  for  Siege  Mortars. 

Wood  :  6  sleepers;  18  deck  planks;  72  dowels. 
Iron  :  12  eye  bolts. 

Coehorn  Mortar  Bed. 

Wood  :  The  bed  is  a  block  of  oak  wood,  in  1  or  2  pieces. 
Iron  :  2  assembling  bolts;  4  washers;  2  nuts. 

2  cap  squares;  2  bolts;  2  nuts. 

4  handles;  4  bolts;  4  nuts, 

Eprouvette  Mortar  Bed  and  Platform, 

The  bed  plate  for  the  eprouvette  mortar  is  of  cast  iron. 

The  plate  is  let  into  a  platform  of  oak  wood,  formed  of  one  or  two  pieces, 
strengthened  by  2  bolts,  with  4  washers  and  4  nuts. 

This  wooden  platform  is  fastened  with  4  bolts,  No.  7,  to  a  block  of  stone,  of 
the  same  dimensions  as  the  wood,  which  is  firmly  imbedded  in  the  ground. 


MACHINES. 


FIELD  AND  SIEGE  GIN. 


Wood. 


2  legs. 

\  1  pry  pole. 

3  braces. 


6  rivets,  for  braces ;  6  burrs. 

1  tongue;  3  rivets. 

2  head  straps;  4  rivets;  16  screios. 

1  assembling  bolt;  2  washers;  1  nut. 

2  screws,  for  washers. 
2  sheaves,  (brass.) 

1  sheave  bolt;  1  key. 

2  ot>aJ  washers,  for  do.;  2  screws. 
1  fcey  bolt,  for  pry  pole. 

1  chain,  for  do.;  1  eye  pin. 


6  assembling  pins. 
1  windlass. 
5  handspikes. 


Iron. 


2  journal  boxes. 

8  oo&s  for  do.;  8  washers;  8  ntrts. 
2  ^rtgfeons,  for  windlass  ;  2  Jfceys. 
4  fcanis,  for  windlass  ;  16  nails. 

2  bands,  for  legs ;  4  nails. 

3  6ands,  for  pry  pole ;  6  nails. 
3  points,  for  legs  and  pry  pole. 

1  handle,  for  pry  pole. 

2  washers,  for  do.;  6  screios. 

1  pry  poZe  tongue;  2  rivets;  2  frurrs. 


Single  Pulley  Block. 

1  sheave,  (brass  ;)  2  straps;  1  cross  head;  1  Zioofc;  3  bolts;  3  ni*/5. 
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GARRISON   GIW.— 

Wood. 


6  bands,  for  iega  and  pry  pole 
IS  nails,  for  bands. 

2  rivet  bolls;  2  mils. 

3  brace*. 

4  bract  bolts;  8  washers;  32  ita 
4  lays,  for  brace  bolts. 
4  Axy  chains;  i  eye  pins. 
3  paints,  for  legs  and  pry  poll 

1  pry  pole  kandlc. 

2  teashtrs,  for  do.;  8  noils. 


They  are  made  with  oi 

Iron:  2  Straps;  2  cross 

heads;  1  hook,  welded  in 

The  partitions;  the  shci 


windlass, 
/ron. , 

I  clems.  * 

1  cisuu  toil;  1  pin. 

2  jttyj,  for  clevis  bolt. 

2  *ey  chains;  2  eye  pins. 

2  journal  boxes,  (hrjsb  ;)  Stereuts 

5  poiois. 

2  (mils,  for  do.;  3  wasters,-  2  nuts. 
2  journals,  for  windlass. 

6  bands,  for  windlass;  24  nails. 
2  ralefcett,  (cut  iron  ;)  4  noils. 

Pulley  Blocks. 

e,  two,  three,  or  four  eheareB. 
heads,  with  2  eyes  riveted  it)  Ihcm ;  4  null,  for  C 
of  the  eyes  ;  1  sheave  ball;  1  nui. 


h  (H 


'■) 


It  is  made  like  the  garrison  gin,  differing  from  it  only  in  the  dimensions  of 
some  ports.    The  pry  pole  has  but  6  deals,  for  steps. 

sling  cart.— Plate  12. 
Wood. 

loxletree;  I  Solsler;  1  pole;  %  hounds;  I  pole  prop. 
Iron. 
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Sling  Cart. — Wheel. 

Wood  :  1  nave;  16  spokes;  8  fellies;  8  dowels. 
Iron  :  4  nave  bands;  12  nails. 

1  tire;  8  tire  bolts;  8  washers;  8  nuts. 

2  nave  boxes,  (cast  iron.) 

CASEMATE    TRUCK. 

This  truck  is  designed  for  transporting  guns  in  casemate  galleries,  or  through 
posterns. 

Wood  :  2  rails;  3  transoms;  1  handle. 

Iron:  1  rear  transom  plate;  2  rings,  for  drag  ropes;  4  nails. 

1  front  transom  plate;  2  rings,  for  drag  ropes ;  6  nails. 
6  bolts,  for  rails  and  transom  plates ;  6  nuts. 

2  fork  plates,  for  rear  wheels ;  8  nai&. 

1  /orfc  socket,  for  front  wheel;  it  is  round,  to  allow  the  fork  to  turn. 

3  forks  and  3  bolts,  for  wheels. 
1  fork  plate,  for  front  wheel. 

1  tongue,  fastened  to  the  front  fork  plate  by  1  bolt  and  1  nut. 
3  truck  wheels,  (cast  iron,)  like  the  traverse  wheels  of  the  barbette 
chassis. 

HAND  CART. 

Wood:  1  bolster,  for  axletree;  2  lower  side  rails. 

3  cross  bars;  2  upper  side  rails;  2  end  rails;  6  side  studs;  6  end  studs. 

5  bottom  boards. 
Iron:  70  wood  screws,  for  fastening  the  sides,  ends,  and  bottom. 

1  axletree;  2  bolts,  for  do. ;  2  nuts. 
2 props;  4  bolts,  for  do.;  4  nwfs. 

2  shoulder  washers;  2  /tnc&  washers;  2  Hnc/i  pins. 

2  WHEELS. 

Wheel. 

Wood  :  1  nave;  12  spokes;  6  fellies. 
Iron  :  2  nave  fcawk;  6  naifa. 

1  fire;  6  tire  bolts;  6  washers;  6  nuts. 

1  nave  6ox. 

STORE   TRUCK. 
This  is  a  common  hand  truck,  used  in  store-houses,  for  moving  boxes,  &c» 


5i  CHAP.  HI. — ARTILLERY  CARRIAGES. 

LIFTING  JACK, 

A  geared  acre*  jack,  for  lifting  heavy  weigh". 
Wood:   1  bed  plait. 

Won:  2  rivet  bolls,  for  bed  plate;  4 loosfcers;  Snub. 
2  eye  plates,  for  braces ",  G  screw]. 

1  stand,  (cast  iron  ;)  4  steadying  poind,  for  the  stand. 

2  braces;  2  brace  bolts. 

1  hoisting  serein;  1  plate,  fastened  to  the  foot  by  3  screws. 

1  mil  and  1  pinion,  for  hoisting  screw,  (brass;)  1  shaft,  for  the  pinion; 

1  sit  screw;  1  cronfc;  1  nvJ. 
1  hand!',  (wood ,)  1  masher  and  1  nul,  for  do. 
1  cn-p  plate;  4  bolls,  for  do. 

LEVER  JACK. 
The  [ever  jack  is  an  adjustable  fulcrum,  with  a  long  lever. 
Wood  :  The  stand  (oak)  consists  of  1  bed,  2  uprights,  1  transom,  and  2  pins. 

lfewr. 
Iron  :  1  transom  bolt;  2  wnsfisrs  and  1  nut,  for  do. 

1  Jutcrum  bolt;  1  chain,  for  do ;  J  eye  pin. 

2  levir  plates;  12  hwoj. 


Weights. 

Store  truck 80  pounds. 

Lifting  jack 160      " 

Casemate  gallery  truck 600      " 
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Principal  dimensions  and  weights  of  Field  Gun   Carriages  and 
Limbers. 

-_. 

|  * 

si  2 

1 

4 

Distance  between  the  inside  of  ihe  "jiinnion  plate* 

1 

9-6 

3.7 

0.5 

i :  n: 

43.1 
ISP 
130 

9 
5° 

74.4 

116.6 
5.91 

1  :r. 
1  :u . ', 
Nil  .-J 

ra.oe 

96. 

.II'.   I- 

J'j.l 

B7a  i 

7-  -. 

..II 

57. 

Lbs. 
540 
335 

165 
l-i 
180 

:i,n. 
660 
1760 

'-- 
Ji.l,' 

4.35 

ij.ii; 

ie!s 
4i  .a 

13° 
8° 
7».8 

isa  ■ 

in.  i 

161.3 

101.1 

.'74.7- 

i-.i.:- 

7f-,M4 
i.i. 
57. 
1.5 

Li*. 
736 
3.16 
165 

196 
180 

use 

980 
1888 

In. 

•J.  15 
4 .63 

0.95 

0.8 
16.(1 

4.\  -J 

ISO 

1.' 

7" 
50 

7-J.8 

[93  ft 
IS. 70 
19.7 

113.6 

li..  -.• 

53  a 

173.  :b 

I'M.V 
274.78 
«94. 

Ml. 
>  -4 
60. 

57. 
I.fi 

LI'S. 

7t:i 
33i 
165 

):lf. 

ISO 

117  j 

860 
3035 

Depth  of  the  centre  of  trunnion  hole  below  the  upper 

Distance  of  axis  of  trunnions  in  rear  of  axis  of  axle-jee, 

the  piece  Ijeintj  in  Ixutcry  on  ImiKmi-nl  ground 

Distance  from  ;i.\is  nf  iriui.iions  to  avis  n',  nxlelree. . . . 

Vertical   field  f  "bo,e  the  hort^on^l  line.  ,  %£&^ 
Distance  between  the  points  of  contact  of  trail  and 

Distance  from  front  of  wheels  to  end  of  trail,  the  piece 

Distance  of  the  muzzle  of  i  Gttn,  in  fruntuf  wlietls. . . . 
the  piece  in  battery  from  <  „                 \  front  of  wha*ll 
the  from  of  the  wheels.    (  nonl  ■  '> )  „.lr  ne  wheels 

Distance  between  the  centres  of  thr  ailctrces  of  ;un 

when  limbered,  !■.'  Mi';  lYorsi  of  pule.    \  HowiUer. 

Limber  without  whei  N  ut  ammunition  cheat 
Ammunition  chest,  without  divisions 

Wimm. {  On,  .hid.  {gSbEvT' .'. '. '.'. '. '.'. '. '. '.'. '. '. '. 

Gun  carriage  complete,  without  implements 

Limber  complete,  without  imp.emenls 

\  Gun  carriage  and  limber,  wnhoui  imnlnnente 
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Principal  dimensions  andweights  of  Siege  Gun  Carriage*  if  Limbers. 


[jisiiini-e  littween  ilic  m.-riJ(:  of  ihe  tr 

Diameter  of  the  trunnion  holes , 

Depth  of  centreof  trunnion  hole  below  theuppcr  fai'e  of 

trunnion  plate 

Dismnce  of  mis  of  tninmons  in  rear  of  nxis  of  uxletree, 

the  piece  being  in  battery  on  horizontal  ground. . 
Distance  from  nxis  <■!"  iruimifriK  1.1  nxis  ofaxle  tree 

Height  of  axis  of  trunoipns  above  the  ground 

above  tin   liMi.viiii.i:  ii 


Vertical    Held] 
of  fire... 


[,.      MJW       llll.-  II 


I  Howitzer-. . 
I  Gun 


Distance  between  the  point?  of  ^mtuc  Lof  the  wheels  and 
trail  with  the  ground  line 

Distance  from  the  front  of  the  wheels  to  the  end  of  the 
trail,  the  piece  being  in  battery 

Distance  of"  the  mralp  rflfl^  tafeMttftlwwtadl 
I  it  oiec'j  to  !>atti  rv  Ii'iiil  ,■  . ,        .  r„,.    ., 

the  rVont  of  the  wheels. .  j  Howilzar,  mrcarufwheels 

Length  of  gun  can'insjc,  without  wheels 

Length  of  limber,  without  wheels 

Length  of  limber,  without  uliti  If  or  pole 

Length  of  limber,  with  winds  and  r..-.te 

Distance  between  the  centres  of  the  axlctreea  ofgOftOtt- 


59.8  I  59.8      ; 
184.9    184.9    Ii 
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Field  and  Siege  Wagons. 


DIMENSIONS  AND  WEIGHTS. 


Length 

Distance  between  the  axletrees  of  car- 
riage and  limber 

Whole  length ,  when  limbered  up 

Height, above  the  ground 


'  Carriage  body,without  wheels 
Limber,  without    wheels    or 

chest 

Weight  •  One  wheel 

[  Carriage  and  limber,  complete, 
I  without  implements  or  spare 
I   parts 


Caisson. 

Forge. 

Battery 
Wagon. 

Mortar 
Wagon. 

In. 
125.5 

In. 
130. 

In. 
154. 

In. 

j  143.6 

i 

92. 
274.7 

58.75 

97.8 
279. 
70.5 

112.93 

303.13 

73.55 

!  102.95 
287.85 
60. 

Lbs. 
432 

Lbs. 
997 

Lbs. 
910 

Lbs. 
984 

335 
180 

335 
180 

335 
180 

585 

404 

1,982 

2,217 

2,130 

3,185 

INTERIOR  DIMENSIONS. 


Ammunition,  or  limber  chest,  without 
divisions 

TraveUing  forge.  [^»^xm;;:::::: 

Battery  wagon,  body 

Mortar  wagon,  floor 


Length. 

Width. 

Depth. 

Weight 

In. 

In. 

In. 

Lbs. 

40. 

18. 

14.75 

165 

40. 

32. 

7.5 

31. 

13. 

17. 

j      100 

98.8 

36. 

22. 

63.85 

40. 

Mortar  Beds. 


Length 

Exterior  width,  including  manoeuvring 
bolts ... 

Weight pounds. . . . 


Siege. 

Coehorn. 

V 
V 

> 

8-inch. 

10-inch. 

2 

H 

In. 
42. 

In. 
51.8 

In. 
31. 

In. 
22. 

34. 

40. 

15. 

22. 

920 

1830 

132 

280 

Weight  of  platform  for  siege  mortars,  made  of  yellow  pine — 837  lbs. 
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DIMENSIONS  AND  WEIGHTS  OF 


CARRIAGES. 
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Sling  Cart*. 


Length  from  rear  of  wfteek  to  front  cod  of  pole 
Length  of  ■xletree 

Height  of  wheel* - 

Distance  between  the  wheels,  on  the  ground  . . . 

I  One  wheel 
Whole  weight,  without  sling  chains 
Trunnion  chain  and  rings 
Sling  chain 


242.4 
92. 
36. 

58.75 


Garrison.    CMC, 


Weight  of  pry  pole 

Weight  of  gin,  without  blocks 

(Single... 
Weight  of  pulley  blocka.  <  Double  . . 

I  Triple... 
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Rivets. 


Nos 

' 

9 

3 

• 

eterofbod 

In. 
0.3 

In. 
0.95 

.75 

.5 

.a 

.2 

.75 
.2 
.45 
.15 

In. 
0.375 

1.125 
.7 

.25 

.25 

1.125 
.25 
.6 
.17 

In. 

0.5 
1.5 

.675 

.375 
.3 

1.5 

.375 
.7 

.25 

.75 

.125 
.75 

.125 

odkmh.    <  Exteriordiamelerofcounleraink 

i)  wood.    D-  Rose  head;  resting  oi 
iron.         H.  Rose  head;  resting  o. 


Wrought  JVatk. 

No*.... 

1 

9 

3 

4 

RKMiUKS. 

Body  ;  diameter  or  thickness 

In. 
.25 
.5 
.3 

In. 
.3 
.6 

.25 

In. 
.375 
.7 
.25 

In. 
.5 

.875 
.3 

C.  Square  nail,  with 
countersunk  head. 

D.  Round  nail,  with 

WOOD  SCREWS. 
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Wood  Screws. 

Wood  screws  are  classed  by  the  length  in  inches,  and  by  the  No.  which 
indicates  the  size  of  the  wire,  or  body  of  the  screw. 

The  following  table  of  dimensions,  derived  from  measurements  of  the  screws 
made  by  the  New  England  Screw  Company,  at  Providence,  Rhode  Island,  will 
be  found  convenient  for  reference. 


Head. 

No. 

Diameter 
of body. 

No.  of 
threads 
to  1  in. 

Remarks. 

Diam-  j  Thick- 

eter.     I    ness. 

• 

In. 

i 
In.     I      In. 

3 

0.10 

0.20 

0.06 

24 

The  length  of  thread  cut  is  two- 

4 

.11 

.22 

.065 

24 

thirds  the  length  of  the  screw. 

5 

.13 

.26           .075 

20 

6 

.15 

.30           .08 

20 

7 

.16 

.32    '       .085 

18 

8 

.17 

.34    :       .09 

14 

9 

.19 

.38    ;       .095 

13| 

10 

.20 

.40           .10 

13 

11 

.21 

.42    !       .11 

12 

12 

.22 

.44    I       .12 

11 

13 

.23 

.46    ;       .13 

11 

14 

.24 

.48           .14 

10 

15 

.25 

.50    |      .15 

10 

16 

.26 

.52     ;        .16 

n 

17 

.27 

.54    |       .17 

9 

18 

.28 

.56    !       .18 

8* 

20 

.30 

.60    I       .20 

8 

21 

.32 

.64    ;      .21 

8 

22 

.35 

.70    j       .22 

n 

24 

.38 

.76    !       .24 

7 

26 

.40 

.80    i       .26 

t 
i 

7 

Rings. 

Thickness 

Exterior 

Desi( 

^nation. 

of 
wire. 

diameter  of 
ring. 

Remarks. 

\ 

In. 

In. 

No. 

Mi: 

0.2 
.2 

1.4 
1. 

Welded.    <» 
Coldshut. 

These  are  the  rings  moat 
commonly  used  in  field 

No. 

Mi 

.25 

1.5 

Welded. 

and  sie^e  carriages,  with 

.25 

1.25 

Coldshut.  . 

the  chains  Nos.  1, 2  &  3. 
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Chains. 

Mm* 

' 

Kind. 

Length. 

Width. 

Id. 

In. 

In. 

Lbs. 

l 

0.15 

1.1 

0.6 

400 

All  chains  h 

a 

.3 

i! 

1.35 

.75 

800 

3 

.95 

^< 

1.6 

1.1 

1,200 

4 

.25 

l J  ( 

2. 

1. 

1,500 

s 

.375 

U 

3. 

1.5 

3,500 

6 

.5 

III 

3. 

1.75 

5,000 

7 

.625 

3.4 

2.25 

6\500  i 

E  je  Pins. 
There  are  three  sizes  of  eye  pins  used  in  field  and  siege  carriages,  as  follows : 


Diameter  of  stem..... -     0.3          0.375  0.5 

Diameter  of  eye 25           .3  .375 

Sheet  metals  and  Wire. 

Sheet  metals  and  metallic  wires  are  designated  by  >Vos.  correspo riding  with 


Bills  of  Umber  for  Field  Carriages, 


IB.  75  Do. 
11.36  Do. 
JU.27I     Do. 

7.43  Do. 
I  Cuttings. 

3.14  Oak. 

1.86     Do. 
14.11  Oakoraah. 
1.05      1.05  Hickory. 
67 .  97J 

3.11)'     6.80  Walnut. 

G.SO  13. GO1  Do. 
3.40  3.40  Do. 
3.59  7.18  Do. 
&.00     8.00.  Oak. 

10.211  10.91| ) 


3.91     2.91] 
53.10 


Poplar. 


Y  CARRIAGES. 

Bills  of  Umber  for  Field  Carriages. 


1 

KODG 

mm- 

. 

>. 

Wide. 

Thick. 

Each 

Total. 

nW. 

In. 

In. 

In. 

Sup.  ft 

Sup.  ft 

'. 

Do. 

4 

1.2S 

.4! 

,4f 

Do. 

? 

42 

1.25 

1.82 

1.88 

force — Body. 

71.  Lil* 

Ot.tr. 

1 

Do. 

M 

10 

3.5 

3.5 

3.4( 

3.4C 

Do. 

40 

l'i 

3.5 

9.Ji 

9.72 

Do. 

40 

3. 

3. 

'.'  :.' 

2.50 

•i 

Do. 

A 

Do. 

V 

Do. 

i 

46 

3. 

2.5 

4.78 
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Bills  of  timber  for  Siege  Carriagtu. 


1ILLS   OF   TIMBER. 


Bills  of  timber  for  Barbette  Carriages. 


Rertr  Lranaom 

Transom  nod  as  it1  ti 


Spokes  for  Iwo  wheels  20 


Middle  lranaom.. 
Rear  transom. . . . 

Tongue  

Prop 


"Uprights |  a 

From  transom 

Middle  Imnaom.... 

Rear  lranaom 

isom  mid  nxle  li 

Axle  body 1 

Spokea  for  Iwo  wheel;  "" 


Counter  luirtera. . 
Front  tr  . 
Middle  tr 
Rear  tr 
Tongue  .. 
Prop 


Sup.rr.jSi 

76  67.53  " 


13. 5 
^5.06 

;>:.:;, 
10.5 

itt.ia 

SS.flO 


8.16   1 
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Bills  of  timber  for  Barbette  Carriages. 


.on  II    c 

"""  °r  ""•' 

Long.1  Wide. 

Thick. 

Each 

s- 

1 

piece. 

In. 

In. 

In. 

3up.ft. 

riiip.fr. 

1 

l'n.»i;i  -.ransom; 

37. 

13 

9. 

20. df>   20. 2 J 

M.(|,i:c  transom 

37. 

11. 

9. 

IB.5G    ia.56 

27. 

14. 

13. 

31.5     31.50 
64.16,  64.16 

p 

1 

84. 

11. 

10. 

■—•"IRS 

1 

38. 

10. 

6. 

11.66;  11.66 

1 

as. 

10. 

15.55    15.55 

22.31    22.31 
2.76   55.30 

i 

S|.fjli>.a  for  two  wheels 

a 

m. 

4.25 

4.25 

<* 

T~'issi- 

430.21) 

Loak. 

2 

141. 57:38a.  14 
9.19    18.38 

i 

2 
S 

J  38. 

9. 

5.35 

1 

57. 

9. 

39.19;  39.19 

$ 

} 

57. 
48. 

11. 

10. 
9. 

43.54   43.54 
37.       37. 

167.70  1ST. 70 
10.        10. 

!588.95 

■ 

38. 

13. 

9.     n  22.7ft  32.7ft 

H 

BILLS   OF  TIMBER. 

Sills  of  timber  for  Casemate  Carriages. 


Cheeks.:..... 
Front  transom 
Rear  transom. 

Slide 

Ailetree 
Guides 


Counter  hnrterg- 
FrnnttranBom.. 
Rear  transom.. , 
Tongue., ...... 

Prop 


Counter  hurts ra. 
Front  transom.. 
Rear  transom... 

Tongue 

Prop 


190.66  I 
19.36 
as. 05 


119.6S11D.6 
343.05243.0 
27.00  27.0 


CHAP.    III.-'— AXITILLEIIT  CARRIAGES. 

Bill*  of  tmLtrfor  Catenate  Carriages. 


£ 

*DDOH    D1UB* 

«OW 

J1AS1ES  or  P1KT8 

.7 

or  bach  m*ce. 

Kind  of 

Wide. 

Thick. 

Each 

Tola]. 

™od. 

/. 

■ 

CM  c1br1»ge. 

In, 

In. 

In. 

Sup.fl 

Sup.  ft 

9 

16.5 

7. 

23. 46 

22.46 

32. 

,18.5 

7. 

2*. 77 

38.77 

Slide 

33. 

18.5 

8. 

32.8! 

32.89 

a 

40. 

7. 

6. 

11.66 

33.33 

I 

:-ii;.,i'i 

Oak. 

2 
2 

163. 
17. 

14.5 
6. 

13.5 
5.35 

303.90 
3.73 

407.80 

as. 

16.5 

14.5 

;i3.it-; 

74. 

16.5 

14.5 

laa.fc 

251.73 
27.00 
909.95 

4 

133.. 

1 

30. 

16.5 

7. 

l-'-i.llf 

24.06 

Rear  transom 

30. 

19.5 

7. 

36.91 

s 

Axlelree 

a 

40. 

8. 

6. 

13.33 

26.66 

BILLS  OF  TIMfiSB. 
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Bills  of  timber  for  Gins  and  Sling  \Gart 


NAMES    OF   PAB.T3. 


FIELD  AMD  8IBGE  CIV. 


Legs 

Pry  pole ». 

Windlass 

Upper 

Braces.  I  Middle  ....... 

Lower 


GARRISON  GIN. 

Legs  and  (  Large  end... . 

?ry  pole.  (  Small  end  . . . 
'wo  bevel  blocks 

Windlass 

Cleats 


CASEMATE  GIN. 


^  iS3?SS::::: 

*y^-  Stent: 

Windlass 

Cleats 


SLING  CART. 


Axletree. 
Bolster . 
Hounds. 


T«»6ue.  ^argee^d, 


(  Small  end . . . . 

C  Naves . 

wheels  }sPokes 
WHEELS,(  Fellies. 


TWO 


a 


Q, 

o 
6 


2 
1 
1 
1 
1 
1 


1 

1 

11 


i 


1 
6 


1 
1 
2 

I- 

2 
32 
16 


ROUGH  DIMENSIONS 
OF  EACH  PIECE. 


Long. 


In. 

ISO 

180 

68 

48 

72 

102 


264 

40 

104 

12 


180 

180 

101 
12 


102 
66 

80 

198 

21 

48 
39 


Wide. 


Thick. 


In.  . 

6.5 

5.5 

9. 

4.75 

4.75 

4.75 


9.     . 
6.5  . 

10.  . 

11.  , 
4.25 


12.5 
6.5 

9. 
6.5 

11. 
4.25 


11. 
9. 
9. 

7.5 
5. 

19. 
5.25 
9. 


In. 

5.5 

5.5 

9. 

2.75 

2.75 

2.75 


9.  <) 
6.5$ 


9. 

11. 

3. 


9.5) 
6.5} 

9. 
6 


;.5j 


n. 

3. 


9. 
9. 
5. 


:! 


Round 
2.75 
5.5 


Sup.  ft. 

44.69 

37.81 

38.25 

4.35 

6.53 

9.25 


CONTENTS. 


Each 
piece. 


Sup.  ft. 

89.38 

37.81 

3a.25 

*.  35 

6.53 

9.25 


113.21 

25. 

87.39 
1.06 


100.33 

77.03 

84.88 
1.06 


70.13 
37.13 
25. 

48.13 

41.34 
4.81 
13.4 


Tojtal. 


185.57 


Kind  of 
wood. 


)  Spruce  or 
J     ash. 
Oak. 

Oak 
plank. 


339.63 

25.00 
87.39 
11.66 


463.68 


200.66 


77.03 


880 


84. 
6.36 


366.93 


70.13 
37 ,13 
50. 

48.13 

82.68 
153.92 
214.4 

656.39 


Spruce. 

Oak. 

Oak  plank. 


>  Spruce. 


ak. 
Oak  plank. 


Oak. 
Do. 
Do. 

Do. 

Do. 
Do. 

Oak  plank. 


CHAP.  111. ARTILLERY    CARRIAGES. 

Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thick- 

U„B, 

Weight. 

„,„.,. 

In. 

In. 

Feet. 

Lbs. 

6-TDB.  ODK 

0.15 

Round 

2.81 

0.18 

For  I'lmiUE  No.  1. 

0.3 

R-m.nl 

8.50 

.90 

2.3  feet  for  chains  No.  2. 

0.25 

Round 

1.1 

.18 

0.375 

Round 

IB. 

6.62 

0.5 

Round 

7.3 

4.70 

0.625 

Round 

4.10 

4.18 

0.75 

Round 

10.86 

15.96 

0.875 

Round 

0.85 

1.30 

Round 

3.56 

6.73 

1.5 

Round 

3.17 

13.78 

2. 

Round 

1.46 

15.28 

Hammered. 

0.35 

0.35 

3.31 

.46 

0.3 

0.3 

7. 87 

2.36 

0.75 

0.375 

1.35 

Hammered. 

1.0 

0.375 

0.33 

.39 

1.0 

0.5 

1.5 

2.52 

1.0 

1.0 

1.94 

1.35 

0.5 

2.16 

4.53 

1.35 

0.635 

0.84 

2.20 

Hani  inered . 

1,35 

0.75 

0.7 

3.20 

1.375 

0.05 

3.0 

.70 

1.375 

0.35 

0.33 

.38 

1.5 

0.35 

3.75 

4.72 

1.5 

0.375 

.40 

.86 

1.5   . 

0.5 

l.lli 

2,92 

Hammered. 

1.5 

0.035 

1.66 

5.22 

Hammered. 

1.5 

0.75 

3.3 

12.47 

Hammered 

1.5 

1.5 

.5!) 

4.46 

Hammered. 

■l 
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Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

REMARKS. 

In. 

In. 

feet. 

Lbs. 

6-pdr.  GUN 

3.75 

0.25 

0.38 

1.19 

CARRIAGE— 

5. 

0.25 

.83 

3.48 

Continued . 

5.5 

0.2 

1.5 

5.53 
136.00 

2  drafts  for  axletree. 

1.0 

0.375 

0.21 

28.00 

1  draft  for  lunette. 

404.93 

.26 

Steel  for  lunette. 

17.00 

4  small  rondelles }  Cast 
2  large  rondelles  )  iron. 

13.00 

30.00 

■ 

8.00 

Brass  box  of  elevat'g  screw. 

.42 

Brass  for  turnbuckles. 

8.42 

24-foukd'r 

0.15 

i 
Round 

2.81 

0J8 

For  chain  No.  1. 

HOWITZER 

0.2 

Round 

9.80 

1.03 

2.3  feet  for  chain  No.  2. 

CARRIAGE . 

0.25 

Round 

1.08 

.18 

0.375 

Round 

19.6 

7.21 

0.5 

Round 

7.54 

4.93 

0.625 

Round 

4.50 

4.59 

•* 

0.75 

Round 

1.42 

2.08 

0.875 

Round 

0.65 

1.30 

1.0 

Round 

15.83 

41.32 

1.5 

Round 

0.5 

2.94 

2.0 

Round 

3.58 

37.48 

Hammered. 

0.25 

0.25 

2.21 

.46 

0.3 

0.3 

7.88 

2.36 

0.75 

0.375 

1.33 

1.25 

Hammered. 

1.0 

0.375 

0.23 

.29 

1.0 

0.5 

1.5 

2.52 

1.0 

1.0 

0.58 

1.94 

1.25 

0.5 

2.16 

4.53 

1.25 

0.625 

0.64 

2.20 

Hammered. 

1.25 

0.75 

0.71 

2.23 

1.375 

0.05 

4.0 

.92 

1.375 

0.25 

0.33 

.37 

CHAP.  III. — ARTILLERT  CARRIAGES. 

Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thitk- 

,„,,,„ 

Weight. 

r  mints. 

, 

In, 

In. 

feel, 

Lbs. 

34-fouhd'r 

1.5 

0.25 

4.0 

5.04 

HOWITZER 

1.5 

0.5 

1.08 

2.72 

Hammered. 

1.5 

0.625 

1.66 

5.22 

Hammered. 

Continued. 

1.5 

0.75 

0.37 

1.39 

Hammered. 

1.5 

1.5 

0.59 

4.46 

Hammered. 

1.75 

0.25 

0.93 

1.3G 

1.75 

0.375 

3.5 

7.70 

a.o 

0.135 

0.33 

Hammered. 

9.0 

0.75 

0.92 

4.63 

a.o 

1.0 

4.0 

w.sa 

Hammered. 

9:0 

1.25 

0.38 

3.19 

Hammered. 

2.5 

1.75 

0.5 

7.35 

Hammered. 

2.75 

1. 

0.33 

3.04 

3.0 

0.5 

11.23 

56.59 

3.0 

1.25 

1.84 

23.13 

(Hammered;   or   2    drafts 
J      for  cap  squares. 

3.0 

1.5 

2.33 

35.22 

(  Hammered ;    or   2  draft! 
(     for  trunnion  plates. 

3.35 

0.188 

■2.57 

5.24 

3.25 

0.375 

0.30 

1.22 

3.75 

0.15 

0.5 

.94 

3.75 

0.2 

0.57 

1,43 

3.75 

0.25 

1.19 

5.0 

0.25 

0.83 

3.48 

6.0 

0.2 

1.5 

6.04 
300. 
37. 

Draft  for  ax) (tree. 
Draft  for  lunette. 

■H 

bills  or  iftoit.                                       79 

Bills  of  iron  for  Field  Carriages. 

Kind  of 
cairinge. 

Width. 

Thick- 

Length. 

Weight. 

«..„. 

In. 

In. 

Feet. 

Lb*. 

12-rDB.GON 

0.15 

Round 

2.81 

0.18 

For  chains  No.  1. 

0.2 

Round 

9.80 

1.03 

2.3  feet  for  chains  No.  2. 

0.25 

Round 

1,08 

.18 

0.375 

Round 

19.60 

0.5 

Kim  nd 

7.54 

4,93 

n.m 

Hi  mi,  J 

4.73 

0.75 

Round 

1.42 

2.08 

0.575 

Round 

0.65 

1.30 

1.0 

Round 

15.83 

41.32 

1.5 

Ron  ml 

0.5 

2.94 

2.0 

Round 

3.58 

37.48 

Hammered. 

0.2S 

0.25 

2.21 

.40 

0.3 

0.3 

7.88 

2.36 

0.75 

0.375 

1.33 

1.25 

Hammered. 

1.0 

0.375 

.23 

.29 

1.0 

0.5 

1.5 

2.52 

1.0 

1,0 

.58 

1.04 

1.25 

0.5 

2.16 

4.53 

1.25 

0,625 

0.84 

2.20 

Hammered. 

1.25 

0.75 

0.71 

1.375 

0.05 

4.00 

.92 

1.375 

0.25 

0.33 

.37 

1.5 

0.25 

4.00 

5.04 

1.5 

0.5 

1.08 

2.72 

Hammered. 

1.5 

0.625 

1.66 

5.22 

Hammered. 

1.5 

0.75 

.37 

Hammered. 

1.5 

1.5 

.59 

4.46 

Hammered. 

1.75 

0.25 

.93 

1.75 

0.375 

1.10 

2.0 

0.125 

.28 

Hammered. 

2.0 

0.75 

0.92 

4.63 

2.0 

1.0 

4.00 

2G.3S 

Hammered. 

2.0 

1.25 

0.38 

3.19 

Hammered. 

2.5 

1.75 

0.5 

7.35 

Hammered. 

2.75 

1.0 

0.33 

3.04 

3.0 

1.25 

1.84 

23.18 

(  Hammered ;   or  2   draftj 
i      for  cap  squares. 

3.0 

1.5 

2.33 

35.22 

i  Hammered;    or  2  drafts 

3.2 

0.5 

7.23 

38.86 

3.25 

0.188 

2.17 

4.42 

3.25 

0.375 

0.30 

3.25 

0.5 

5.00 

27.30 

3.75 

0.15 

0.5 

.94 
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Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thick- 

Ll-]I'_;iIi. 

Weight 

.*.* 

In. 

In. 

Feet. 

Lbs. 

12-pDE.GrH 

3.75 

0.2 

0.57 

1.43 

3.75 

0.25 

0.38 

1.19 

Continued. 

5.0 

0.25 

0.83 

3.48 

6.5 

0.2 

1.5 

6.54 
200. 

Draft  for  Bjclelrce. 

1.0 

0.375 

.21 

42. 

Draft  for  lunette. 

574.08 

0.26 

Steel  for  lunette. 

17. 

4  small  roudelles,  >  Cast 

13. 

2  large  rondelles,  {  iron. 

30. 

8. 

(  Brass  for  box  of  elevating 

.42 

Brasa  for  2  lurnuucklea. 

8.42 

Wheei 

0.5 

Round 

3.93 

1.91 

No.  1. 

0.25 

0.25 

1.63 

0.34 

1.0 

0.5 

0.58 

0.97 

1.25 

1.5 

0.25 
0.35 

5. S3 
4.67 

6.12 

1.635 

0.125 

1.00 

ffl'ln 

H 
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Bills  of  iron  for  . 

Field  Carriages. 

Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length . 

Weight. 

REMARKS. 

In. 

In. 

Feet. 

Lbs. 

Limber. 

0.15 

Round 

2.08 

0.13 

For  chains  No.  1. 

0.2 

Round 

3.67 

.38 

2.3  feet  for  chains  No.  2. 

0.25 

Round 

4.95 

.80 

2.33  feet  for  chains  No.fc3. 

0.375 

Round 

11.8 

4.34 

m 

0.5 

Round 

1.30 

.85 

0.625 

Round 

1.80 

1.83 

0.75 

Round 

4.75 

6.98 

• 

0.875 

Round 

0.30 

.60 

1.0 

Round 

2.69 

7.02 

1.25 

Round 

1.08 

4.41 

1.625 

Round 

0.75 

5.18 

0.25 

0.25 

2.3 

.48 

0.3 

0.3 

1,19 

.35 

0.5 

0.25 

0.17 

.07 

0.5 

0.5 

0.95 

.80 

1.0 

0.25 

0.93 

.78 

1.0 

0.5 

3.33 

5.59 

Hammered. 

1.0 

0.1 

0.5 

1.68 

Hammered. 

A 

1.25 

0.25 

4.19 

4.40 

Hammered. 

1.25 

0.5 

2.67 

5.60 

1.25 

0.625 

1.15 

3.01 

1.25 

0.75 

0.71 

2.23 

Hammered. 

1.25 

1.25 

1.0 

5.25 

1.5 

0.125 

1.0 

.63 

1.5 

0.5 

2.17 

5.46 

Hammered. 

1.5 

0.625 

2.12 

6.67 

Hammered. 

1.5 

0.75 

.38 

1.43 

1.75 

0.375 

1.0 

2.20 

1.75 

0.5 

0.5 

1.47 

• 

2.0 

0.125 

1.33 

1.11 

2.5 

0.188 

0.54 

.85 

2.5 

0.5 

3.84 

16.12 

2.5 

1.5 

0.5 

6.30 

2.75 

0.5 

0.54 

2.49 

3.0 

0.625 

0.5 

3.15 

3.5 

2.5 

0.84 

24.69 

(  Hammered ;  middle  piece 
(     for  axletree. 

4.25 

0.25 

0.75 

2.67 
120. 

2  drafts  for  axletree. 

1.0 

0.375 

0.21 

25. 

Draft  for  pintle  hook. 

283. 

0.26 

Steel  for  pintle  hook. 

CHAP.  III.— ARTILLERY   CARRIAGES. 

Sills  of  iron  fir  Field  Carriages. 


Kind  of 
corringa. 

Width, 

Thick- 

Length  . 

Weight 

„».„.. 

In. 

In. 

Feet. 

Lbs. 

mm* 

0.375 

0.5 

0.75 

Round 
Round 
Rnumj 

Hum  iif 

1.5 
3.16 
4.13 

0.55 

'2.06 
6.07 

1.0 

0.25 

.65 

1.0 

0.5 

0.08 

.13 

l.C 
1.5 
1.5 
1.5 

1.0 
0.375 
0.75 
1.0 

2.00 
1.73 

4.58 
0.2 

6.72 
3.26 
17.31 
1.00 

1.5 

1.5 

1.0 

7.56 

1.75 

0.75 

0.33 

1.45 

15.5 
35.0 

0.1 
No.  24 

4.0 
4. 

20.50 

Sheet  copper  for  cots 
Brass  for  lurnbuckle 

67.26 

9.50 

0.21 

Caw™. 

0.15 

Round 

8.53 

0.50 

For  chains  No.  1. 

0.2 

U  on  ml 

4.08 

0.43 

0.25 

Round 

0.71 

.11 

0.375 
0.5 

lid  in  ul 
Ruimd 

15.04 

5.53 
.41 

0.875 
1.0 

R.mnd 
Round 

i!oa 

4.43 

2.04 
11.71 

HH 
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Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

| 
Width. 

Thick-  j 
ness.    i 

Length. 

Weight. 

REMARKS. 

In. 

In.      ; 

Feet. 

t 

I    Lbs. 

i 

Caisson — 

2.0 

0.125 

1.67 

!      1.40 

t 

Continued . 

2.0 

0.5 

0.75 

2.52 

2.31 

0.25 

0.69 

|      1.33 

% 

2.5 

0.5 

7.0 

l    29.40 

3.0 

0.5 

6.46 

j    32.55 

3.5 

0.25 

0.5 

1.47 

3.5 

1.0 

3.17 

37.27 

<  Hammered ;   or  2 
(     for  lunette. 

drafts 

4.0 

0.25 

0.84 

2.82 

4.25 

1.25 

1.5 

26.77 

5.75 

0.5 

0.48 

1      4.63 

6.0 

0.5 

0.5 

j      5.04 
136. 

2  drafts  for  axletree. 

369.17 

Foroe. 

0.15 

Round 

1.5 

0.09 

For  chain  No.  1. 

0.2 

Round 

3.75 

.38 

2.3  feet  for  chain  No.  2. 

0.25 

Round 

0.57 

i        .93 

0.375 

Round 

19.48 

7.17 

0.625 

Round 

0.24 

.24 

0.5 

Round 

3.51 

2.29 

• 

0.75 

Round 

4.58 

!      6.73 

0.875 

Round 

0.58 

1.16 

1.0 

Round 

1.88 

4.90 

1.25 

Round 

3.48 

14.23 

* 

1.5 

Round 

0.3 

1.76 

2.5 

Round 

0.67 

10.96 

0.25 

0.25 

1.32 

.28 

0.3 

0.3 

6.23 

1.88 

0.5 

0.25 

.17 

!        .07 

0.625 

0.375 

.79 

1.89 

0.75 

0.75 

1.0 

.63 

1.0 

0.25 

1.25    ' 

i      1.05 

1.0 

0.375 

0.84 

1      1.06 

• 

1.0 

0.5 

2.75 

;      4.62 

1.25 

0.25 

0.5 

i         .52 

1.25 

0.375 

0.88 

1.38 

1.25 

0.5 

4.31 

9.05 

1.25 

0.625 

1.56 

4.08 

Hammered. 

1.25 

0.75 

0.7 

2.20 

1.25 

1.0 

t.O 

4.20 

J 

Hammered. 

CHAP.  III.- 

BiUt  of  i 


-ARTILLERY   CARRIAGES. 

m  for  Field  Carriages. 


Kind  or 
carriage. 

Width. 

TJiick- 

!,,„,. 

Wei-lit 

„*..„, 

In. 

In. 

Feat. 

LbH. 

Fo*Ht— 

1.25 

1.25 

0.5 

2.62 

Continued. 

1.5 

1.5 

0.25 

8:1" 

3.17 

4.00 
3.55 

Hammered. 

5^66 

14.26 

1.5 

'  0.75 

1,0 

2.42 
0.66 

9.14 
3,32 

Hammered. 
Hammered. 

1.635 

0.125 

1.25 

.85 

1.75 

0.75 

0.33 

1.45 

Hammered. 

3.0 

0.125 

1.17 

.98 

2.0 

0.15 

0.B4 

.84 

2.0 

0.25 

0.67 

1.13 

•3.0 

0.5 

1.5 

5.04 

2.0 

1.0 

0.83 

5.58 

Hammered. 

a.u 

1.375 

2.17 

Su.03 

Hammered. 

2.25 

0.15 

.37 

2.5 

0.5 

7.5 

31.50 

0.25 

1.0 

2.20 

3.0 

0.625 

0.5 

3.15 

Hammered. 

3.5 

1.0 

3.17 

■il.i~. 

{  Hammered; 
\     for  lunette. 

r   2  drafU 

4.0 

0.25 

0.84 

2.B2 

10. 

No.  ia 

3.4 

12.5 

Sheet  iron. 

13.25 

No.  11 

2. 58 

14.25 

27. 

No.  a 

7.5 

199.90 

28. 

No.  24 

5. 

11.35 
136. 

Russia  sheet  in 
"2  drafts  for  axle 

530.44 

HI 
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Bills  of  iron  for  Field  Carriages. 

"t                                  — 

Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

i 

Weight. 

REMARKS. 

In. 

In. 

1 

Feet.    : 

1 

Lbs. 

Battery 

0.25 

Round  t 

I 

26.08    ! 

4.25 

24.7  feet  for  chains  No.  4. 

wagon. 

0.375 

Round 

20.3      ! 

7.47 

0.5 

Round 

6.92 

4.52 

•0.625 

Round 

1.92 

1.95 

0.75 

Round 

6.22 

9.14 

1.0 

Round 

1.38 

3.60 

1.25 

Round 

2.60 

10.63 

• 

1.5 

Round 

3.11 

18.31 

0.25 

0.25 

0.44 

.09 

0.3 

0.3 

6.23 

1.88 

0.75 

0.375 

1.38 

1.29 

1.0 

0.125 

6.25 

2.62 

uo 

0.25 

8.41    • 

7.06 

1.0 

0.375 

5.92 

7.46 

1.0 

0.5 

1.5 

2.52 

» 

1.0 

1.0 

2.84 

9.54 

Hammered. 

1.125 

0.25 

1.12    | 

2.11 

1.25 

0.25 

0.38 

.40 

1.25 

0.375 

1.71    ''    2.68 

' 

J. 25 

0.5 

2.18 

4.58 

rn.25 

0.625 

0.73 

1.91 

Hammered. 

1.25 

0.75 

0.71 

2.23 

Hammered. 

1.5 

0.25 

11.25 

14.17 

1.5 

0.375 

1.5      i 

2.83 

• 

1.5 

0.5 

0.33    ! 

.83 

1.5 

0.75 

2.47    i 

9.32 

Hammered. 

1.5 

1.0 

0.83 

4.18 

1.625 

0.5 

16.67 

45.50 

2.0 

0.125 

0.83 

.70 

2.0 

0.75 

0.5      k 

2.52 

2.5 

0.188 

1.67 

2.62 

2.5 

0.5 

5.33 

22.38 

3.5 

1.0 

3.17 

i 

37.27 

(  Hammered  ;    or  2  drafts 
I     for  lunette. 

3.75 

0.15 

8.48 

16.02 

X 

4.0 

0.25 

0.83 

2.79 

5.25 

0.25 

0.65 

2.87 

5.5 

0.375 

1.66    j 

11.50 

•' 

i 
i 
i 

! 

i 

i 

136.00 

2  drafts  for  axletree. 

417.74 

0.21 

Cast  brass  for  turnbuckle. 

CHAP.  III. — ARTILLERY   CARRIAGES. 

Bills  of  iron  for  Siege  Gun  Carriages. 


Width 

Thick- 

12-FunNDER. 

18-POCRBEB. 

34-POnWDER. 

mw* 

In. 

In. 

Past. 

Lbs. 

Feel. 

Lbs. 

Feet. 

«,. 

0.9 

Rod  ni: 

3.39 

0.34 

3.39 

0.34 

2.39 

0.34 

For  chains  No.  3. 

0.35 

Rounc 

5.17 

.84 

5.17 

.84 

5.17 

.84 

3  feet  6  inches  for 

0.375 

Rount 

9.03 

3.33 

n.  ii; 

3.33 

9.03 

3.3S 

chaina  No.  3. 

0.5 

Rounc 

.63 

.40 

.63 

.40 

.Hi 

.40 

0.625 

Round 

13.05 

13.31 

i:i.o: 

13.31 

13.UI 

13.31 

0.75 
1.0 

R 

Round 

7.40 
3. 

10.88 
7.83 

7.46 

10.96 
7.83 

7.53 
3. 

11.05 

7.83 

1.135 

Round 

3.17 

7.18 

3!l7 

7. If 

2.17 

7.18 

1.25 

Round 

19.57 

75.95 

17.13 

70.01 

18.11 

74.07 
38.93 

1.5 

Round 

3.18 

13.84 

4.64 

37.33 

4.91 

3.0 

Round 

.5 

5.33 

.5 

3.33 

.5 

5.33 

3.375 

Round 

1.58 

33.33 

1.58 

33.32 

1.58 

33.32 

Hammered. 

3.5 

Round 

3.04 

33.37 

3.04 

33.37 

3.04 

33.37 

3.0 

Round 

.33 

7.77 

.33 

7.77 

.33 

7.77 

0.35 

0.35 

1.33 

,  .38 

1.33 

.38 

1.33 

0.3 

0.3 

3.17 

.95 

3.17 

.95 

3.17 

.95, 

0.375 

DMV 

B.75 

4.11 

8.75 

4.11 

8.75 

4.11 

0.5 

*  .38 

.64 

.38 

.64 

.38 

.64 

1.35 

0.635 

.31 

.55 

.55 

.31 

.55 

1.35 

1.35 

1.67 

K.77 

1.T1 

8.97 

1.73 

9.08 

1.5 

0.135 

.5 

.31 

.5 

.31 

.5 

.31 

1.5 

0.375 

5.0 

9.45 

5.0 

9.45 

5.0 

9.45 

1,5 

O.li'!.-) 

3,43 

7.62 

3.43 

7.62 

3.42 

1.5 

1) .  75 

1.71 

6.46 

1.71 

6.46 

1.71 

6.46 

1.75 

0.5 

.58 

1.70 

.58 

1.70 

.58 

1.70 

3.0 

0.75 

.58 

3.93 

.5f 

3.93 

.56 

3.92 

Hi 
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Width 

Thicl 
ness 

1 1 

i  12-POUNDBR. 

18- POUNDER. 

24-POUNDER. 

REMARKS. 

In. 

PorwM. 

4.25 

4.25 

4.75 

4.75 

4.75 

5. 

5.75 

6.5 

9.0 

5.75 

In. 

1  Feet. 

* 
ii 

Lbs. 
423.13 

Feet. 

3.46 

3.13 

.40 

Lbs. 

377.84 

30.86 

33.52 

1.60 

Feet. 
i 
j.  •  •  •  •  • 

i 

Lbs. 
383.69 

0.62 

0.75 

0.25 

0.62 

0.75 

0.62 

0.5 

0.25 

0.5 

0.37 

5 

In  one  piece. 
Do. 

! 

!      .40 
5 

1.60 

3.38 
3.13 
.42 
.75 
1.08 
3.25 
0.79 

i 

i 
...... 

...... 

!»...•« 

1.60 

33.70 

37.46 

4.41 

7.24 

5.89 

49.14 

36.14 
20.45 
222. 
16.5 
21.5 

Do. 
Do. 

il 

Do. 

5'i       .42 

.75 

!    1.08 

3.25 

5i    0.79 

[■ 

i::::: 

4.41 

7.24 

5.89 

49.14 

26.3 
16. 
222. 
16.5 
21.5 

.42 

.75 

1.08 

3.25 

0.79 

•  *•••• 

•  ••••• 

•  ••••• 

•  ••••• 

•  ••••• 

4.41 

7.24 

5.89 

49.14 

29.2 
17.7 
222. 
16.5 
21.5 

In  one  piece. 
Steel  for  shoe. 

Drafts. . . .  < 

2  trunnion  plates. 
2  cap  squares. 
1  axletree. 
1  lunette. 
1  shoe. 

i            ]793.71 

•  ••••• 

817.4 

......  00«7  .  1  <w 

:            1 

Cast  iron .  < 

f1'                 '    A'i   * 

•  •  •  •        • ,     %3&  •  %J 

•  »  •  •  •  • 

•  ••••• 

43.5 
52.5 

......    4o.O 

!                1   (^Q   «v 

......      \J*I .  %t 

1          1 

2  rondelles. 
4  rondelles. 

96. 

•  ••*■• 

96. 

1             '  96 

i             I 

Cast  brass . 

......  «j     lu  iwl 

•  •*••• 

15.37 

1               1   Ti  VI 

!            ! 

Box  for  screw. 

CHAP.  HI.— ARTILLERY   CARRIAGES. 

Bill  of  iron  for  one  Siege  Carriage  Wheel. 


Width. 

Thickness. 

u^. 

Weight. 

..»,,.. 

In. 

Id. 

Feel. 

Lbs. 

0.75 

4.33 

6.36 

0.35 

0.25 

3.13 

.44 

1.5 

0.375 

7.66 

14.48 

1.5 

0.75 

.87 

3.39 

1.75 

0.375 

6.08 

13.37 

2.5 

0.188 

1.46 

3.29 

4. 

0.75 

15.5 

156.24 

Tire ;  b  one  puce. 

196.47 

Cast  brass . 

34. 

H       box 

Bill  of  iron  for  one  Siege  Carriage  Limber. 

Width. 

Thickness.     Length. 

Weight. 

„,,.„, 

In. 

In. 

Feet. 

Lbs. 

0.35 

Round 

3. S3 

0.47 

0.5 

Round 

14.83 

9.70 

0.75 
1.0 

Round 
Round 

15.58 

1.5 

23.90 
3.91 

1.35 

Raund 

2.71 

11.08 

0.3 

0.3 

1.04 

0.375 

0.375 

,80 

1.0 

0.5 

if! 

.28 

1.135 

0.25 

.09 

.08 

1.5 

0.5 

0.5 

1.26 

1.5 

0,635 

3.42 

7.63 

BILLS   OF   IRON. 
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Bill 

of  iron  for  one  Mortar  Wagon. 

Width. 

Thickness. 

Length. 

Weight. 

REMARKS. 

In. 

In. 

Feet. 

Lbs. 

0.25 

Round 

0.42 

0.06 

0.375 

Round 

8.79 

3.23 

0.5 

Round 

.62 

.40 

0.625 

Round 

17.46    , 

17.81 

0.75 

Round 

17.87    ! 

26.27 

1. 

Round 

2.92 

7.62 

1.25 

Round 

.83 

3.39 

1.5 

Round 

2.75 

16.20 

1.625 

Round 

1.08 

7.46 

0.25 

0.25 

8.03 

1.68 

0.3 

0.3 

8.40 

2.53 

0.375 

0.375 

3.32 

1.56 

1. 

D.25 

.42 

.35 

r 

1. 

0.5 

.37 

.62 

1.25 

0.2 

2.89 

2.43 

1.25 

0.625 

1.67 

4.37 

1.5 

0.375 

1.08 

2.04 

1.5 

0.5 

.58 

1.46 

1.5 

0.625 

2.42 

7.62 

1.5 

0.75 

4.21 

15.91 

2. 

0.125 

2. 

1.68 

2. 

0.75 

.58 

2.92 

2. 

2. 

.50 

6.72 

2.5 

0.188 

3.12 

4.90 

2.5 

0.375 

6. 

18.90 

2.5 

0.5 

1.67 

7.01 

2.5 

0.625 

.50 

2.62 

Hammered. 

2.75 

0.5 

5.17 

23.88 

3. 

1.5 

.29 

4.38 

3.375 

0.5 

7.33 

41.56 

3.5 

0.625 

.92 

6.56 

3.75 

0.75 

3.21 

30.33 

4. 

0.75 

.42 

4.23 

5. 

0.3 

.92 

4.63 

5.5 

0.3 

3.58 

19.83 

6. 

0.3 

1. 

6.04 

6. 

0.75 

.75 

11.34 

6.5 

0.25 

1.08 

5.89 

6.5 

0.3 

.60 

3.93 

8. 

0.5 

.80 

10.75 

222.00 

21.50 

Draft  for  axletnee. 
Draft  for  shoe. 

Steel  for  shoe. 
Brass,  for  two  journal 

584.61 

5.75 

0.375 

0.79 

5.72 

3.5 

boxes. 

90  CHAP.   III. ARTILLERY  CARRIAGES. 

Bill  of  iron  for  one  li-pdr.  or  one  iSpar.  Barbette  Carriage. 


BUS  •»  '«"» 

RnuMi 

Wide. 

Thick. 

j 

In 

1.. 

Keel 

Lhe 

Few 

t.  - 

Feel 

Lba.   1 

0.5 

>t<  ii  ■ 

3.35 

1.47 

M  ■<■" 

14.91 

9.391 

0.75 

K  ■ 1 

4.  S3; 

7.08 

4    -'. 

7. OB' 

1. 

It  ..m.i 

18.28 

47.78    12.85 

XI  ...< 

31.13 

hl.-r.AiM8ui.lbrlP-i.JL 

1.5 
9. 

It  ■ 

U-  ■■■  -.1 

.33 

1.94 

3.5  I 

36. 64     3.75 

39.3G 

7!si 

75.90 

9.375 

Round 

1.75! 

aft. 83     1.33 

19  63 

3.06 

45.46  Hammered. 

0.25 
0.5 

0.95 

0.5 

7.75 

1   63 

7.99 

1.63 

7.32 

6-65 

6.65, 

0.75 
1.0 

0.125 
0.5 

"M 

.19 

.03 

.171 

.28        .98 

;  ;.i 

i  •'. 

I.B3' 

1.0 

111 
0.3 

3.83: 

:  ~: 

9.50 

1.64 

a  49 

i  <l 

3.49! 

IJ 

0.375 

.94 

.60 

.94 

5.11 

3. OS 

3.08 

7!S6I 

1.00 

.     ( 

7.56 

i!g95 

0.135 

.37 

.16 

1.33 

.90 

1  il. 

9.0 
9.0 
9.0 
9.0 

p  as 

i"'j; 

3^94 

0.75 

5.17 

3.30 

91.5C 

9.83 

I't.i-j 

b  : 

4BM 

9.6 

i.  :- 

.-.1 

1  9 

.83 

iM 

3.0 

0.5 

1.30 

6.51 

1.3t 

6.55 

3.0 

1.0 
1.35 

n.  I-.- 

.371 

'     1 

5.5 

alas 

in 

9.79 

3.40 

i  -. 

7.90 

14.66 

■  i 

3.5 

0.95 
0.5 

1  .62 

4.43 

1.63 

4.42 

9.80 

:i..i'. 

9.8C 

Hi 
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Bill  of  iron  for  one  24:-pdr.  Barbette  Carriage. 


SIZE  OF  IRON. 


Wide. 


In. 
0.5 
0.75 
1.0 
1.125 
1.5 
2. 

2.25 
2.375 
0.25 
0.5 
0.75 
1.0 
1.125 
1.5 
1.5 
1.5 
1.5 
1.5 
1.625 
2.0 
2.0 
2.0 
2.0 
2.25 
2.5 
3.0 
3.0 
3.0 
3.25 
3.5 
3.5 
3.625 
4. 
4. 
4. 
4.5 
4.75 
5. 

6.625 
8.0 


Thick, 


In. 
Round 
Round 
Round 
Round 
Round 
Round 
Round 
Round 

0.25 

0.5 

0.125 

0.5 

1.125 

0.3 

0.375 

0.5 

0.75 

1.5 

0.125 

0.25 

0.4 

0.75 

1.0 

1.125 

0.188 

0.5 

1.0 

1.25 

0.188 

0.25 

0.5 

0.188 

0.5 

1.0 

1.5 

0.875 

0.5 

0.5 

0.25 

1.0 


Cast  iron. . 
Cast  brass 


i 


GUN  CARRIAGE 


Feet. 
2.35 
4.94 

15.52 
4.21 
.33 
2.5 
1.08 
1.75 


7.92 


Lbs. 

1.54 

7.26 

40.50 

13.93 

1.94 

26.17 

14.31 

25.83 


CHASSIS. 


Feet. 
12.96 


13.69 


.16 
3.14 


5.16 
2.92 
1.0 
.27 


5.17 

2.54 

.83 

.83 

3.10 

.37 


2.94 
1.62 


1.8 
1.27 
.8 
1.17 
22.67 
4.15 


6.65 


.27 
13.34 


13. 

11.03 

7.56 

.18 


26.05 

17.07 

7.05 

1.30 

15.62 

3.73 


5.99 
4.76 


4.10 

8.53 

10.75 

23.61 

299.69 

33.11 


147. 


791.87 


6. 
270.* 
206. 


482. 


11. 


3.75 

1.33 
7.75 


.12 
.91 


Lbs. 
8.47 


35.73 


39.26 

•  •  •  •  • 

19.63 
1.62 


0.031 
1.52! 


1.64 
0.5 


1.33 

18.71 

1.21 


2.83 


5.5 
2.39 


2.87 


1.6 

1.66 

1.58 


2.49 
.94 


.90 

31.43 

3.24 


19.01 


69.30 

4.88 


16.87 


13.44 

9.23| 

42.48 


.    a    •    • 


320.16, 


130f 


TOTAL. 


130. 


Feet. 

15.31 

4.94 

29.21 

4.21 

.33 
6.25 
1.08 
3.08 
7.75 
7.92 

.12 
1.07 
3.14 
1.64 

.5 
5.16 
2.92 
1.0 
1.60 
18.71 
1.21 
5.17 
5.37 

.83 

.83 
3.10 

.37 
5.5 
5.33 
1.62 
2.87 
1.8 
1.27 

.8 
1.17 
22.67 
4.15 
1.6 
1.66 
1.58 


Lbs. 
10.01 

7.26 
76.23 
13.93 

1.94 
65.43 
14.31 
45.46 

1.62 

6.65 
.03 

1.79 
13.34 

2.49 

.94 

13.00 

11.03 

7.56 

1.08 
31.43 

3.24 
26.05 
36.08 

7.05 

1.30 
15.62 

3.73 
69.30 
10.87 

4.76 
16.87 

4.10 

8.53 
10.75 
23.61 
299.69 
33.11 
13.44 

9.23 

42.48 

147. 


REMARKS. 


Hammered. 


1112.34 


6. 
400. 
206. 


612. 


11. 


2 pieces,  lift. 4 in. 


Draft  for  axletree. 
■  ■ 

2  bevel  washers. 
*2  rollers,  f2whUs. 
2  naves. 

Nut  for  screw. 


CHAP.  III. — ARTILLERY   CARRIAGES. 

Bill  ofironfoT  one  Ql-pounder  Barbette  Carriage. 


«.<*««. 

..... 

_* 

Wide 
In. 

Thick. 

i 

Feet 

1.1 

Feet 

LtM. 

Feet. 

Lba. 

0.5 

;.  . 

3.60 

1.70 

11. 'J' 

9.76 

17.66 

11.48 

0.75 
1.00 

ti    i 

3.67 

i  i.ii 

9.501 

51.03 

3. 07 

97.52 

71.83 

lound 

4. St. 
3.50 

:■.;..,; 

4.56 

8.50 

fiS.9'1 

5.0 

69.35 

s!375 

b    -  - 

1.75 

35.83 

1.33 

19.63 

3.08 

45.46 

Hammered. 

2.5 

R.       ■ 

1.11 

19  li 

1.17 

19.14 

0.S5 
0.5 
0.75 
1.0 

0.25 
0.5 

0.1  J". 

o  .. 

7.75 

l.sa 

7.75 

7.93 
.U 
1.07 

1.62 
1.79 

i.eg 

6.65 

.14 

.91 

.04 
1.59 

.16 

.37 

1.25 

3>1 

90.00 

3.81 

ai.oc 

1.5 

0*3 

li.l 

3.49 

1.6 

2.49 

1.5 
1.5 

0.375 

0   ■ 

iJ 

.94 

.51 
5.17 

.94 
13. 

5.17 

13. 

1.5 

0  ■'■ 

!..i: 

5.nu 

1 .31 

5.09 

0.195 

.97 

.is 

i.i: 

.90 

1.60 

1.08 

M 

0.35 

M.'.-J 

31.38 

18.62 

31  .-2h 

2.0 
9.0 

0.4 
0.75 

1   VI 

3.34 

1.81 

5.17 

3.34 

■jc.nr 

5.17 

36.05 

S.O 

1.0 

t.< 

n  m 

3.67 

34.66 

7.54 

SO.  (if 

8.0 

9.0 

1.17 

IS  1 

1.17 

15.72 

a. 5 

1.35 

k 

8.71 

.63 

8.71 

3.0 

0.5 

3.10 

15.69 

2.98 

15.0) 

6.08 

30.63 

3.0 

1. 

.14 

4.44 

.44 

4.44 

3.0 

1.95 

1,1-- 

5.5 

4. 

-.it 

5.5 
9. 06 

fii>.3< 

18.48 

5.0G 

ii).;i- 

3.5 

0.5 

3.39 

:  i  .) 

3.3: 

19.5- 

Bill  oft 


BILLS    OF    IRON. 

n  for  one  8-incA  Howitzer  Barbette  Carriage. 


Round 

I:  -■■  ■ 

-:,  v- 

R  'iiii.(i 


'i.t-;:. 
>  0.85 


Lbs.  Feet.  Lis.  | 
1.701  H.961  1.73' 
T.M 

S8.&S  ST. 55  71.83] 


1.03     SO     52.1 


2-98    15.01 

"b'.b' ' 69 ! 30^ 
40       8. 16 

J  32    19-iL' 


1     ■! 

3. 24 

5.11 

■Mi.  05 

49.59 

1    IT 

15.72 

1'. 

.66 

.K? 

8. 71 

ft  i* 

30.63 

"tl 

3.73 

■.    . 

Bit.  30 

X  7' 

:t  * 

19.53 

lli.Sfi 

8.33 

!.!■ 

33.61 

%.5<i      4a!l3 


■8  wash's  (4  pipes. 
12  rollers,  ||2wh'ls. 


CHAP.  III. — ARTILLERY    CARRIAGES. 

Bill  of  iron  for  one  42-pounder  Barbette  Carriage. 


«<..,»k| 

Wide. 

Think. 

In. 

In. 

Feel.     Lbs. 

Feet.  !  Lbs. 

Feet. 

Lba. 

0.5 

Kounc 

2.69     1.76 

15.80   10.33 

IB.  49 

19.09 

0.75 
1.0 

K'-"ii-.f 
Round 

3.5 

3.67 

SS.flH  66^95 

30.31   7y.U 

55.96 

|. It,.  111 

1.35 
3.0 

Rounc 
Rouni 

19.3b 

sU  '  36.6i 

5.     1  52.35 

%'.S 

68.99 

9.375 

Rounc 

1.75  95.33 

1.33    19.63 

3.08 

45.46' Hammered 

3.5 
0.95 

ii.ur, 

1.17 

19.14| 

7.75     1.63 

7.75 

1.631 

0.5 
0.75 
1.0 
1.95 
1.5 

0.5 

o.i -r 

0.5 
1.95 
0.3 

7.93     fi.65 

7.92 

6.65 

.14       -04 

.14 

.04. 

1       .17        .38 

3.94   S0.6S 

.17 

.asl 

3.94 

30.68, 

1.64      9.49 

1.64 

9.49 

1.5 

0.375 

.5  (      .94 

.5 

.94. 

1.5 

0.5 

!     5.17!  13.09 

.93     3.33 

6.09 

15. 341 

j  1.5 

0.75 

1.33     iV.d-J 

1.33 

5.031 

■  1.635 

1.35 

.37       .18 

1.33.      .90 

1.60 

1.08 

9.0 

0.95 

18.59   31.33 

18.59 

31.39J  - 
3.94 

1.31J    3.24 

1.91 

9.0 
9.0 

o!i5 

1.0 

5.17   96.05 
3.87   36.00 

5.17 

36.05, 

3.67   94.66 

7.5* 

50.66, 

15.73! 

3.0 
9.5 
3.0 

3.0 
1.95 
0.5 

1.17    15.79 

1.17 

"■"1:::::: 

.83 

7.05. 

3.io  i5!ea 

2.99    J5.01 

6.09 

30.63' 

3.U 
3.0 

1.0 
1.95 

.37     3.73 

.37 

3.73; 

5.5  1  69.30 

5.5 

69.30; 

3.35 

0.186 

5.06   10-39 

4.0       8.16 

9.06 

18.48 

3.5 

0.5 

"a'^itLie. 

3.43j  30.11 

3.4! 

20.11 

■l 

BILLS  OF   IRON. 

Bill  of  iron  for  one  24-pouinkr  Casemate  Carriage. 


,...ui*<m. 

~«l. 

In. 

i)  :i:; 
0.5 

u." 

i.b 
2, 

'■!.  375 
3.35 
0.3 

0.75 

1.0 

1.25 

1    .'.'. 

I.S 

1.635 

8. 

2. 

2. 

2. 

■j  :, 

3.0 

S.0 

3.25 

3.5 

4.:;. 

5. 

Phiol 
In. 

Feci,  i  Lbs. 

Feet  ,  Lb*. 

Feet. 
4.91 

t.K 

13.61 
10  44 
i.i  .;, 
1.13 
.49 
12.50 
3.5 
.16 
3.0E 

i!si 

.19 
S  H 

2.33 
5.36 

.66 
1.5 
1. 

7.35 
8.79 

.J'. 
8.66 
23.66 

Lbs. 

Hound        .16       .10 
■■:-...■.!      6  16     9.0: 
Round    33.93  86.73 
Round    10.441  61.49 
Round      5.00   52  35 
Hound      1.12    16.53 

1.37.    0.89 
1.12-    1.64 
10.39   21.11 

10. 6913. 5  in.  for  pintle. 
113.84' 

5.66   59.33 

III   ,L-JG.5in.fbrtraver« 

0.3 
I).:!:- 

12.5       3.78 

3.78 

3.5       3.99 

.161       .96 

0.75 
B.18! 
0.95 

.IS,       .12! 
5.43     9.10 

7.06 
.12 

1.0         3.33  22.38 
1.25          .66     5.54 
0.138      1.5      9.35 

9.33   15.65 

38.03 
5.54' 
3.35 

0.5 

,.  |- 

7.35   37.04 
2.89.    5.90 

5.83    11.85 

17.79 

"  :>:.' 

..::::::;;: 

99.66:142.75 

149. 759pieces,  lift.  4  in. 

1  do 



■>.:*. 

83. 

Tongue. 

389.45 

ii».:.: 

797 ,0-i 

54  5 

54  5 

60. 
196. 
99. 



525. 

1.VI. 

874. 

19. 
44 1 

41. 

3  journal  boxei. 

.... 

11. 

58. 

CHAP.  III. — ARTILLERr   CARRRIAGES. 

'I  of  iron  for  one  24-pdr.  Howitzer  Casemate  Carriage. 


ffl„0„™,.[^ 

»»™j  .»„,- 

,„„.. 

Wide. 

Thick.1 

In. 

In.   :.|  Feel. 

Llia. 

Feet.  1  Lbs. 

Feet 

Lbs. 

0.15 
0.3 

Round       3 
Round       2 

0.37 

0.37 

3; 

.32. 

2.T.I 

,:» 

O.fi 

Hound       3 

08 

3.0!' 

!!!!!!!!!! 

3M 

Round       1 

83 

1.86' 

1 

1.83: 

1.86 

q',75  ;Ruunil      4 

16 

6.11' 

2.54      3.73 

6.70 

9.84 

0.S75,  Round 
1.0     'Round    15 

87 

1.74' 

.87; 

31 .59 

1.74 

93 

41.55 

5.  h'7   14.79 

56.34 

1.375  Round      1 
1,5     Round 

06 
50 

3.91 

1.S7   11.01 

2^37 

13.9£ 

3.       'Round      2 

04 

31.35 

.75     7.85 

2.79 

ag.ao 

49.95 
11.  El 

3.13    49,95 

3.35    Round 

43 

11.61 

'.m 

0.3    I  0.3    i     1 

II! 

.50 

1.66' 

.50 

1.0      0.5 

17 

.33 



.17' 

.38 

1.      '     3.15 

1.     ' 

3.15 

1.5    '  0.375 

05 

.47 



.35 

.47 

1.5    1  0.75  l      1 

3.78, 

1.87     7.07 

2.87 

10.85 

1.025.  0.135 

37 

.15 

:::::<::::::' 

10.29 

9.0 

s.o 

0.75  1 
1.0    i|    3 

:'  ')l* 

2. 92 

3; 

:J2.3f 

■).:a  a.ii- 

e'.'m 

44.76 

9.5 

0.188      1 

03 

1.60 

.67      1.05 

3.65 

3.5 

0.5    '... 

2,75    11.55 

a. 75 

1 1 .5J 

3.5 

0.75    ... 

4.42   37.84 

4.42 

;J7.s4 

3.5 
3.0 

1.        16.80 
5.35    3C.4(i 

5.25 

16.80 
26.46 

3.35 

0.188      3 

4.32 

1.58      3.33 

3.70 

7.54 

3.35 

0.35  ' 

5' 

1.47, 

.83     2.26 

i.:n 

3.73 

■1 

BILLS   OF   IRON. 


90 


Bill  of  iron  for  Field  and  Siege  Gin. 


PARTS. 


Chain,  No.  2 

Rivets  and  nails 

Bolts,  No.  3,  and  keys  for) 

gudgeons ) 

Key  bolt 

Bolts,    No.  5,  eye  pin  and  > 

handle ) 

Sheave  bolt 

Bolts  for  pulley  block 

Cross  head  for  pulley  block. . . . 

Collars  for  gudgeons 

Nuts,  No.  3 

Bands 

Nuts,  No.  4 

Hook  for  pulley  block 

Washers,  No.  3 

Bevel  washer 

Gudgeons  and  points.. . ....... 

Oval  washers 

Head  straps 

Straps  for  pulley  block. 

Pry  pole  tongue 

Journal  boxes 

Tongue  plate 


Three  sheaves  for  pulleys 


T3 


DO 
00 

0> 

C 

o 

IS 
H 


to 

s. 


In.    !    In. 


0.2 
.375 


Round 
Round 


.625  Round 


.75 

1. 

1.25 

1.5 

2.5 

0.5 

1.25 

1.5 

1.5 

1.75 

2. 

2. 

2. 

2.5 

2.5 

2.5 

3.5 

3.5 

5.5 


Round 

Round 

Round 
Round 
Round 
0.5 
.625 
.25 
.75 
1.75 
0.125 
.625 
2. 

0.125 
.31 
.5 
1. 

1.75 
0.5 


In. 

42. 
129. 

71. 

10. 

27. 

16. 

8. 

3.5 
16. 
10. 
212. 

5. 
12. 
18. 

3. 
29. 
13. 
32. 
30. 
12. 
24. 
16. 


'53 

is 


Lbs. 

0.36 
3.95 

6.03 

1.22 

5.87 

5.45 

3.92 

4.77 

1.12 

2.18 

22.26 

1.57 

10.29 

1.26 

1.05 

32.48 

1.14 

7. 

10.50 
11.76 
41.16 
12.32 


187.66 


24. 


REMARKS. 


Hammered. 


Hammered. 
Hammered. 


Brass. 


CHAP.  Ill  — ARTILLERY   CARRIAGES. 

Bill  of  iron  for  one  Garrison  or  Casemate  Gin. 


NMI. 

Wide 

Thick 

Long 

W pi gin 

„™„ 

la. 

In. 

Feet. 

Lb*. 

N     1 

0  IS 

Ro     d 

-   . 

o  sa 

Bum 

eludes  Ihe  ma- 

0.375 
1. 

'.:•  pi  .i 

0.83 

:\  :■:< 

I. tie 

lty  block. 

IMu>  Ni>  5.  and  pry  nae  IW.dli. 
B,4,»,  Nu  S.  f..r  (.«wta 

1.35 

Round   il.70 

8.36 

1.75 

a. 

lli 1   8.85 

Round   4. 

18.03 
41.88 

tali  tie*d».  Ni>  5,  ■■!■•■■  j     ■'   ( 

P?Jt*l 

UU,  N»  M.  BMdimwl*. 

i  .-■.'• 

O.Cii  'J..'.) 

6.(15 

ins 

1.25     2. 

10.50 

3«f.,N»4 

1  5 

».75 

I).  75 

a. 83 

0.135 
0.25 

i.  39 
11.58 

■J 

34.49 

3.5 

0.35  '  5.33 

I5.fi7 

4. 

0.35     5.08 

17.06 

■■ 

Bill  of  iron  fir 


e  Sling  Carl. 


ii.lO 
;  33 


pabib.  Wide.,Thick.|  Long. 

Pole  pioo  chain,  No.  1 0.1S   Hound 

R-i....  So.   1 0.9      Round 

R;vei9,   No    a 0.25     Rl.un.t 

Cham.  No.  5,  and  ritele,  No.  3.    0.375  l( I 

r    ■  ■    •    ■ 0.5     Kound      0.50 

Units,  No.  4.  chain*  4  pole  siaple  0,75    K.iwirf    f 

Eye   pin,   No.  1 0.fi7j  It: I 

Bolis,  Non.  2and5,and  rings.,    i.        Round 
B..!i  lifaiia,  No   4,  and  eye  pin'.     1.5      K'jund' 

Srn-w  hindle I.T.I    Rnund 

Boll  heads.  No  5 

Kails,  No.  3 

Toaele  for  pole  propohaio 

Ax  r  washers,  upper  skeans.  i 
i    I  -  No.  2.  and  chain  hook.  \ 

Burrs  for  po!a  ntets 

Num.  No.  3 

Bolster  hooks 

Axle  bands 

Nuts,  No.  4 

Hook  fi  :  •  ••  ;  chain 

Axle  hooka. 

Pol;  prop  ferrule 

Linen  pins 

Washr-i*.  No.  3 

Bands  for  hounds  and  pole 

Brow  bands  for  naves 

Lowerskean4.8umipB,[inpafl) 

Bridlea 

Sin  ips  and  pole  strapa 

Nut»,No.5 

Upper  akeans 

Nuu,  No.  T 

Washers.  No.  4 

Eod  bands,  for  naves 

Lower  axle  skean — body 

Hoist  mi*  arrow,  (inooe  pier*). . 

Washers,  No  5. 

Pole  prop  socket 

Socket  of  screw  handl 

Washer",  No.  7 

Washers  for  axle&  bolster  hooks   i 

Two  wbeel  tires 

Lower  ailo  skean— middle  pail . 


0.375 
0.5 

D.'fT.-, 
0.95 

1. 

0.5 

i  m 

1. 85 
I.9S 

1.3 

i  :, 

0.95 

0.685 

1.35 

0.2 

0.75 

1.5 

1.75 
1.75 

ii  r.h 

6.W  I  Hammered. 


3.04  , 
0.97  1 
16.80  I 
41.00 


1.19  ! 
43.53 

i7. is  ; 

115. PI      Hammered. 
1.10  I 
9.18  I 

i1.-<8  j  Hammered. 
2.21  I 
13.18 
661.00  .  In  4  pieces. 
10. OS  1 
; i  it  aa 


CHAPTER   FOURTH, 


i      ■  i     » 


ARTILLERY  IMPLEMENTS  AND  EQUIPMENTS. 


"nomenclature,  dimensions,  weights. 

Rammer  Heads. 

Rammer  heads  are  made  of  ush,  'maple,  birch,  beech,  elm,  gum,  or  other  tough 
woods;  the  head  is  bored  §  of  its  length  with  a  hole  0.25 inch  less  than  the 
diameter  of  the  staff,  which  enters  with  a  tenon.  The  staff  is  driven  into  the 
head  and  fastened  with  a  pin  of  hard  wood  0.3  inch  diameter:  the  neck  has  a 
copper  band  0.5  inch  wide  and  0.05  inch  thick,  fastened  with  3  copper  nails. 

Rammer  heads  for  howitzers  are  countersunk,  to  receive  the  fuzes,  in  ram- 
ming shells. 

Dimensions. 


KIND. 


'42-pounder  gun,  10-inch    sea   coast   howitzer,  and 

, .  10-inch  columbiad 

32-pounder  gun,  8-inch  sea  coast  howitzer,  and  8-inch 

columbiad 

24-pounder  gun 

18-pounder  gun.... 

12-pounder  gun,  8-inch  siege  howitzer,  24-pounder 

and  ^32-pounder  howitzers,   13-inch    and    10-inch 

;  mortars,  (heavy,) 

6-pound er  gun,  12-pounder  field  howitzer,   10-inch 

mortar,  (light,)  8-inch  mortar  and  stone  mortar. . . . 


Length. 

DIAMETER. 

Body. 

Neck. 

In. 

In. 

In. 

7  ' 

6.13 

3. 

6.4 
5.8 
5.3 

5.6 
5.1 
4.64 

3. 
3. 
3. 

5.5 

4. 

2.5 

4 

3.24 

2.5 
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Sponge  Heads. 

Diameter,  1  inch  leas  than  the  calibre  of  the  piece ;  this  ia  the  size  required 


for  the  wove  woollen  sponge. 

™„. 

Length. 

Diameter. 

In. 

8. 
8. 
8. 

8. 
8. 
8. 
8. 

7.5 

7.5 

In. 
9. 
7. 
7. 
5.4 
6.0 
5.4 
4.8 
4.3 

3.6 
2.7 

lO-mchtotambiod..  \  ChSi'b.'r". '. '.    ..'. '. ' '.'.  V.  ~.\  "~  ... 

42- pounder  gun  and  10-inch  sea  coe 
39  pnunder  gun  and  8-inch  sea  cobs 

13-poundcr  {run,  8-inch  siege  howi 
32-pdr.  howitzers,  13-inch  and  10- 
6-pounder  gun,   12-pounder  howi 
(light,)  3-inch  mortar  and  alone  m 

zer,  24-po  under  and 
nch  mortars,  (heavy) 
er,    10-inch   mortar, 

Sponge  heads  are  made  of  elm  or  poplar,  &c.  The  head  is  bored  |  of  its 
length,  with  a  hole  0.95  inch  less  than  the  body  of  the  staff  which  ia  inserted 
with  a  lenon  and  fastened  by  £  hard  wood  pins  0.3  inch  diameter. 


Sponges  are  made  of  coarse,  well  twisted  woollen  yarn,  woven  into  a  warp 
of  strong  hemp  or  flax  thread,  after  the  manner  of  Brussels  carpet ;  the  loopa 
are  0.75  inch  long. 

They  are  woven  in  webs  with  selvages  between  them,  which  being  cut,  the 
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Sponge  Covers. 

They  are  made  of  Russia  duck  or  canvass,  painted  the  same  color  as  the  gun 
carriage. 
The  lengths  are : 

For  the    6-pounder  sponge 9  inches. 

*<      12-pounder  and  18-pounder  sponge 11 

"     24-pounder,  32-pounder,  and  42-pounder  sponge. . .  12 
The  interior  diameter  is  equal  to  the  calibre  of  the  piece.     A  hem  0.5  inch 
wide  around  the  top,  receives  a  cord  0.2  inch  diameter,  by  which  the  mouth  is 
drawn  together  and  tied  around  the  sponge  staff:  a  loop  of  canvass  0.75  inch 
wide  is  sewed  on  the  end  of  the  cover,  to  draw  it  off  by. 
The  covers  are  marked  in  white,  with  the  calibre  of  the  gun. 

Ladle  Heads. 


(< 


u 


DIMENSIONS. 


Whole  length 

Above  the  shoulder. . 

Diameters.  {  Below  the  shoulder. . 

Neck 


• 

42-pdr. 

32-pdr. 

24-pdr. 

18-pdr. 

12-pdr. 

In. 

In. 

In. 

In. 

In. 

7. 

6.4 

5.8 

5.3 

4.6 

6.7 

6.1 

5.5 

5. 

4.3 

6.6 

6. 

5.4 

4.9 

4.2 

3. 

i 

3. 

3. 

3. 

2.5 

Ladle  heads  are  made  of  the  same  kinds  of  wood,  and  are  fastened  to  the  staves 
in  the  same  manner,  as  rammer  fyeads. 

Rammer,  ladle,  and  sponge  heads  should  be  saturated,  when  new,  with  lin- 
seed oil,  to  prevent  splitting  from  alternate  wetting  and  drying  in  service. 

Ladles. 
Ladles  are  used  for  siege,  garrison,  and  sea-coast  guns  only.    They  are  made 
of  sheet  copper,  No.  18. 


DIMENSIONS. 


Whole  length 

Length  of  band,  developed 

Width  of  scoop,  developed 

Width  of  band,  (included  in  whole 
length) 


42-pdr. 

32-pdr. 

24-pdr. 

18-pdr. 

- 

12-pdr. 

In. 

In. 

In. 

In. 

In. 

16.5 

20.75 

14. 

15.35 

18.85 
12.8 

14.1 

16.95 

11.6 

13.1 
15.4 
10.6 

11.2 

13.2 

9.2 

2.5 

2.5 

2.5 

2.5 

2.0 
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Towards  the  mouth  of  the  ladle  the  copper  is  spread  a  little,  so  as  to  increase 
the  diameter  of  the  ladle  0.3  inch :  the  corners  are  rounded  with  a  radios  of 
firom'S  inches  to  3. 5  inches.  To  stiffen  the  ladle,  the  copper  ia  planiihtd,  after 
being  bent  and  brazed.  The  ladle  is  attached  to  the  head  by  6  to  lOcopperwb, 
1  inch  long,  driven  in  two  rows  around  (he  body,  about  1  inch  apart. 

Worms. 


Length  of  socket  and  neck 

Length  of  one  branch  from  neck  to  poiol,  (developed)  . ., 

Depth  of  socket .' 

Exterior  diameter  of  socket  ot  top 

Diameter  of  neck 

Thickness  of  the  iron  of  the  socket 

Diameter  of  branches  at  the  neck,  (tapering  m  a  point). . . 

Length  of  socket  and  worm,  cumjjlrie 

Diameter  of  worm  complete,  (tv.rr.or  circle) 

(  Length 

Size  of  iron  for  worms..  <  Width 

(  Thickness 

Weight  of  worm Ilia, 


The  staff  is  pointed  to  fit  the  conical  form  of  the  socket,  di 
fastened  by  9.  ironrivtts  0.25  inch  diameter. 
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Dimensions  of  Staves  for  Implements. 


• 

o 

£ 

5 

LENGTH,   INCLUDING   TENONS. 

HIND. 

• 

u  W> 

°  s 

*8. 

• 

u 

u  s 

• 

In. 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 
1.75 

1.75 
1.75 

1.75 
1.75 

1.5 
1.5 

1.5 

1.5 
1.5 

1.5 
1.5 

In. 

125.33 
125.33 
125.33 
125.33 
125.5 

115.33 
125.33 

115.33 
125.33 

125.33 
105.33 

In. 

125.66 
125.66 
126.07 
126.23 
126.17 

I  125.66 

I  125.86 

125.66 
105.86 

j 

In. 

111.66 
113.01 
113.47 
115.43 
117.36 

i 

■ 

In. 
123. 

82.5 

67.5 

24-poun4er  siege  and  garrison  gun. . 
18-pounder  siege  and  garrison  gun. . 
12-pounder  siege  and  garrison  gun. . 

10-.  ,ch  columbmd..  JohambeV.::.' 

8-,nchwlumbiad--Sc.hTmbeV.::: 

51.67 
75.67 

91.67 

73.17 
39.67 

30-17 

12-pounder  field  gun  ;  32-pound er  & 
6-pounder  field  gun,  and  12-pounder 

13-inch  and  10-inch  heavy  mortars. . 
10-inch  light  mortar;  8-inch  mortar, 

18 

• 

For  other  cannon  than  those  of  the  patterns  described  in  Chap.  1  staves  may 
be  made  of  such  a  length  that  the  finished  implement  shall  be  18  inches  longer 
than  the  bore  of  the  piece. 
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Lengths  and  weights  of  Finished  Implements. 


Si-noiJJ'ulcr 
34- ijoii  ruler 
L  s -pound  er 
12-r.iouiiilor 


st  gun. 


■iege  <t i id  t-iiiiisnii  gun 

■iejrc  and  garrison  gun 

iege  and  garrison  gun 

r.okimbiml.  ?  Spoitge  lor  chamber. . 
f  Rammer 


1.  columbine.  <  Spange  for  chamber. .   198, 


12-pr.  field  gun;  39-pr.  and  S  S^onS^ 
24-pr.  field  h0wi,ZEr...;wroa™n 

6-pr.  field  gun,  and  12-pr.  \  Spnnge 
fisld  howitzer £w™m_ 


Lbs.  |  Lbs.  !  Lb.. 

D.75  13,7s' 1 

8.4  13.15 

8.15  12.4  . 
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Bills  of  timber  for  100  Implement  Htads. 

RA«HEB™Ar,B 

SPONOE  HEADS. 

LADLE  HEADS. 

nm. 

1 

j 

8 

s 
■5          § 

.3       cj 

i 

■5 

3 

42-potindcr 
32 -pounder 
24 -pounder 
18- pounder 

13-pauBdw 

U- pounder 

In. 

6.625 

6.10.1 

5.75 

5.125 

4.5 

3.75 

Feet. 
66 
60 
53 
50 
50 
40 

Sup.fi.     In. 

241.4(1    6.5 

187.58    6. 

MU.ua    5.25 

103.44  4.75 
84. 37'  4.125 
46.87    3.25 

Feet. 
72. 
72 
72 
72 

68 

Sbp.ft. 
253.5 

3  Hi.  1.1 
11  is.  37 
135.37 
96.42 
59.  d5 

. In' 

7.25 

6.5 

6. 

5.5 

4.75 

Feet . 
66 
60 
53 
50 
50 

Sup.  ft 

Jll.2.1 
loU.U 

!-.'i:.iM 
94.01 

Handspikes. 

Trail  handspike,  for  field  carriages;  (hickory,  fOuflgoakj)  whole   length 
53  inches — tlie  large  md  rounded,  diameter  2,2  inches ;    largest  diameter  i 
inches — the  smell  end,  diameter  1.5  inch — the  slap,  iron,  projecting  U.3  inch 
distance  from  the  large  end  to  the  farthest  aide  of  the  stop  9  inches  ;  the  stem 
clinched  in  the  wood  nnJ  filed  down  smooth — the  sirrp,  iron,  fastened  liy  1 
rivet;  the  middle  of  it  9  inches  from  the  smell  end — the  ™e/,  round  iron,  1.1 
inch  diameter. 

Manosdvbinu  handbpikv.,  for  garrison  ant.  sea  coast  carriages,  and  liir  gins 
(hickory,  young  oak.)     Whole   length   lift    inches;    length    of  the  squart  It 
inches  j  thawjerti  poet  (8  uquare;  12  inches  ;  the  remainder  round.     Diameter 
at  the  upper  end  1.8  inch — uppet  end  of  the  square,  3  inches — lower  end,  :'..'M', 
inches.     For  siege  service  and   other  heavy  work,  the  handspike  is  made  34 
inches  long— weight  12  lbs. 

Shod  handspike.    Upper  end  1.75  inch  diameter;   the  lower  end  of  the 
round  part,  2.5  inches — square  2.5  inches  by  3  inches.     The  end  rounded  on 
one  side,  and  shod  with  an  iron  shot  fastened  with  3  rivets.     Length  of  round 
part  4  feet — square  14  inches.     It  is  particularly  useful  in  the  service  of  mortars 
and  of  casemate  and  barbette  carriages. 

Truck  hamdsfike,  for  casemate  carriages,  (wrought  iron  ;)  whole  length  42 
inches — pmnl,  conical,  4  inches  ;  tag/,  cylmdiKui.  IS  inches  ;  the  handle  round. 
Diameter  at  the  ends  1 .1  inch — body  1.4  inch. 

Roller,  handspike,  far  casemate  carriages.     It  is  made  of  1  inch  round  iron  ; 
th*  point  conical,  1.5  inch  long,  tapered  to  0-85  inch  diameter — whole  length 
34  inches. 
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Linstock;  (ash  or  oak  ;)  length  of  wood  31.5  inches — diameter  of  head  1.5 
inch — n  hole  0.75  inch  diameter  1.5  inch  below  the  (op;  the  lower  end  pointed 
and  shod  with  iron. 

Port-firx  stock.  The  port-Jire  socket  made  of  cast  brass  2.75  inches  long; 
socket  0.75  inch  diameler,  wilh  a  circular  plate  in  the  bottom  ;  a  stud  at  the  top 
for  a  thumb  screw ;  1 .25  inch  of  the  lower  part  forms  the  stock  socket,  in  which 
the  stock  is  sacured  with  I  riiui — the  thumbscrew,  to  hold  the  port-fire,  the  end 
riveted  inside  ;  the  hook,  8  inches  from  the  top,  to  hang  in  the  loop  of  the  port- 
fire case — the  stock  {ash  or  oak)  22.5  inches  long;  diameter  1  inch.  Whole 
length  24  inches. 

Pass  box,  (white  pine,  0.75  inch  thick)— interior  dimensions  7  inches 
square  by  It  inches  long ;  one  side  turns  on  'i  hinges,  and  is  fastened  wilh  a 
brass  hook  and  a  staph — a  wooden  handle  is  set  diagonally  on  one  end. 

Budge  barrel,  for  use  in  forts  and  batteries  ;  slaves  (oak)  0.4  inch  thick— 
bottom  (oak)  in  1  or  3  pieces,  0.4  inch  thick — 4  hoops  (sheet  copper,  No.  18) 
48  inches  long,  1.1  inch  wide,  and  confined  to  the  barrel  each  by  5™>sJs0.2incli 
thick;  they  are  joined  by  2  rivets,  or  brazed  together — height  of  barrel,  20 
inches;  exterior  diameter  at  ends,  13  inches;  at  bilge,  15  inches — coner  (bag 
leather)  13  inches  high  and  40  inches  wide,  secured  to  the  barrel  under  the  upper 
hoop  by  5  no£(s,  and  by  the  5  rivets  through  the  hoop — 2  eordj  0.6  inch  thick, 
6  feet  long,  passing  through  boles  in  the  cover  at  1 ,5  inch  from  the  top,  to  draw 
the  mouth  together;  the  ends  of  the  curds  pass  through  a  cap  or  hood  9  inches 
deep,  sliding  on  the  cords. 

Gunner's  havresacc  :  (bag  leather,)  'isides  13  inches  high,  13  inches  wide  at 
bottom,  14  inches  at. top  of  flap — end  and  bottom  gussets  5  inches  wide — -JtapS 
-■■■  ■■ 
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and  loop  at  one  end.  The  priming  wire  and  gunner's  gimlet  are  carried  with 
the  tube  pouch  in  the  loops,  attached  by  a  twine,  or  in  small  loops  on  the  inside 
of  the  flap. 

Priming  horn  :  the  horn  about  13  inches  long,  3  inches  diameter  at  the  bot- 
tom, and  1  inch  at  the  neck — the  bottom  (poplar  or  ash)  1  inch  thick,  hollowed 
out  on  the  exterior  for  the  convenience  of  filling,  having  a  hole  0.75  inch  diam- 
eter, with  a  screw  plug  in  the  centre — the  stopper,  a  conical  piece  of  wood,  mean 
diameter,  0.4  inch.  Instead  of  the  stopper  the  horn  may  have  a  brans  mouth 
piece,  closed  by  a  valve,  which  is  held  fast  by  a  spring.  The  strap  (leather) 
1  inch  wide  and  48  inches  long,  sewed  to  the  neck  of  the  screw  plug  in  the  bot- 
tom, and  to  the  neck  of  the  horn,  or  to  a  ring  on  the  brass  mouth  piece.  The 
horn  should  contain  at  least  1  lb.  of  powder. 

Priming  wire;  iron  wire  0.175  inch  diameter,  formed  with  a  ring  2  inches 
diameter  at  the  head,  and  pointed  ;  length  of  stem,  for  siege  and  garrison  guns, 
14  inches ;  length  for  field  guns,  8  inches. 

Gunner's  gimlet,  like  thCpriming  wire,  terminating  in  a  gimlet  point. 

Vent  punch  :  the  body  (steel  wire)  0.175  inch  diameter,  4.3  inches  long — 
head  0.175  inch  thick,  1  inch  octagonal,  with  a  hole  0.2  inch  diameter  in  the 
middle. 

Thumbstall  :  (buckskin,)  cushion,  stuffed  with  hair,  2.5  inches  long,  1  inch 
thick — the  strap  3  inches  long — the  string  12  inches. 

Port-fire  cutter:  blades  (steel)  2.37  inches  long,  with  a  notch  1  inch  long, 
and  0.4  inch  deep  in  one  of  them,  1  inch  from  the  joint — handles  with  bows  2 
inches  by  1  inch — whole  length  7  inches. 

Tangent  scale  :  (sheet  brass,  No.  13,)  Jianch  0.5  inch  wide,  cut  to  fit  the 
base  ring  of  the  piece ;  upper  edge  cut  into  notches  for  each  {  degree  elevation. 

« 

Table  of  Tangent  Scales  for  Field  Guns  and  Howitzers. 


elevation. 

GUN  8. 

1 

BOWITZBRS. 

6-pdr. 

12-pdr. 

12-pdr. 

24-pdr. 

32-pdr. 

1°  15' 
2° 

30 

40 

In. 

0.256 
1.025 
2.051 
3.077 

In. 

0.333 
1.334 
2.670 
4.006 

In. 

0.252 
0.945 
1.870 
2.791 

In. 

0.289 
1.138 
2.271 
3.400 

In. 

0.331 
1.310 
2.618 
3.920 
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Pendulum  HAusib  ;  or  tangent  scale. 

The  uali  is  made  of  sheet  brass  No.  13,  At  the  lower  end  is  a  braes  bulb, 
filled  with  lead.  The  slider  is  of  thin  brass,  and  is  retained  in  any  desired  po- 
sition on  the  scale  by  means  of  a  braes  set  screw  with  a  milled  head.  The 
scale  is  passed  through  a  slit  in  a  piece  of  steel,  wilh  which  it  is  connected  by  a 
brass  screw,  forming  a  pivot  on  which  the  scale  can  vibrate  laterally;  this  slit 
is  made  long  enough  to  allow  the  scale  (o  take  a  vertical  position  in  any  ordi- 
nary cases  of  inequality  of  the  ground  on  which  the  wheels  of  the  carriage  may 
stand.  The  ends  of  this  piece  nf  steel  form  two  journals,  by  means  of  which 
the  scale  is  supported  on  the  seat  attached  to  the  gun,  and  is  at  liberty  to  vibrate 
in  the  direction  of  the  axis  of  the  piece. 

The  stal  is  of  iron,  and  is  fastened  to  (he  base  of  the  breech  by  3  icrcw,  in 
such  a  manner  that  the  centres  of  the  two  journal  notches  shall  be  at  a  distance 
from  the  axis  equal  to  the  radius  of  the  base  ring. 

A  mvzztt  signi,  of  iron,  is  screwed  into  the  swell  of  the  muzzle  of  guns,  or 
into  the  middle  of  the  muzzle  ring  of  howitzers.  The  height  of  this  sight  is 
equal  to  the  dispart  of  the  piece,  so  thnt  a  line  from  the  top  of  the  muzzle  sight 
to  the  pivot  of  the  tangent  scale  is  parallel  to  the  axis  of  the  piece;  consequent- 
ly, the  vertical  plane  of  sight  passing  through  the  centre  line  of  the  scale  and 
the  top  of  the  muzzle  sight,  will  be  also  parallel  to  the  axis,  in  any  position  of 
the  piece;  the  tangent  scale  will,  therefore,  always  indicate  correctly  the  angle 
which  the  plane  of  sight  makes  with  the  axis. 

The  seat  for  suspending  the  hausse  on  the  gun  is  adapted  to  each  piece, 
according  to  the  varying  inclination  of  the  base  of  the  breech  to  the  axis.  The 
hausse,  the  scat  and  the  muzzle  sight,  are  marked  for  the  kind  of  gun  to  which 
they  belong.    The  hausse,  when  not  in  use,  is  carried  in  a  leather  pouch  sua- 
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Tangent  scales  for  Pendulum  Hausses  for  field  guns  and  howitzers. 


<«.««■. 

,oRHOwt™s. 

6-pdr. 

12-pdr, 

12-pdr. 

24-pdr. 

33-pdr. 

In. 

In. 

In. 

to. 

In. 

Italia 

Ml 

5. IS 

6.5 

5.0 

6.0 

6.9 

U!"!'; 

1.035 

1.33 

0.9 

1.135 

1.3 

Height  of  i 

out* 

1° 

1.042 

1.349 

0.931 

1.138 

1.310 

2.084 

2.69B 

1.809 

9.275 

3.631 

V 

3.124 

4.046 

2-792 

3.413 

3.933 

*LI 

4.164 

5.303 

3.722 

4.548 

5.348 

5^ 

5.303 

6.737 

4.650 

5.683 

6.566 

cc 


Gunner's  perpendicular.  This  is  made  of  shew  brass ;  the  lower  partis  cut 
in  l  he  To  mi  of  a  crescent,  [he  points  of  which  are  mode  of  steel ;  a  email  spirit 
level  is  fastened  to  one  side  or  the  plate,  parallel  to  the  line  joining  the  points  of 
the  crescent,  and  a  slider  is  fastened  to  the  same  side  of  the  plate,  perpendicular 
to  the  axis  of  the  level.  The  instrument  is  useful  in  marking  the  points  of 
eight  on  siege  guns  and  mortals,  when  the  platform  is  not  perfectly  level. 

Cannon  lock.     Hidden's  patent. 

The  j«M  is  of  cast  brass;  it  is  attached  to  the  gun,  on  the  leftside  of  the  vent, 
by  means  of  two  steel  shady  jiins  and  one  screw  pin,  if  the  gun  has  no  lack 
piece;  a  small  brass  roller  is  set  into  the  rear  end  of  the  seat  for  the  lanyard  to 

The  hammer  is  of  brass,  with  a  coiie  of  hardened  steel  screwed  into  the  head, 
and  fastened  by  a  rivet;  the  hole  for  the  pin  on  which  the  hammer  turns  is  ob- 
long, so  that  the  head  of  the  hammer  is  drawn  book  by  the  same  pull  of  the 
lanyard  which  causes  it  first  to  strike  the  primer  on  the  vent. 

The  lanyard  is  a  piece  of  sash  cord  .25  in.  thick  and  6  feet  long;  one  end  i< 
■eenred  to  the  shank  of  the  hammer  by  a  knot;  the  other  end  carries  an 
iron  toggle,  which  serves  for  a  handle,  and  also  for  a  wrench  to  turn  the  screw 
pin  that  fastens  the  lock  to  the  gun. 

For  guns  that  have  lock  pieces,  the  sent  of  the  lock  in  made  with  a  flancli  to 
St  the  aide  uf  the  lock  piece,  to  which  it  is  fastened  by  turn  bolts,  with  thumb 


Looi  com*.     It  is  made  of  black  bridle  or  harness  leather.    The  cop  which 
the  lock  ia  7  in.  long,  3.  in.  wide,  and  3  in.  high.     Two  billrts  and  too 
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buckle  straps,  with  black  buckles,  fasten  it  on  the  gun ;  the  length,  of  the  straps 
being  proportioned  to  the  diameter  of  the  piece. 

Vint  cover,  for  field  pieces  without  locks;  (leather)  6  inches  long,  i  inches 
wide,  with  a  copper  pin  riveted  to  it,  0. 175  inch  diameter,  and  2  inches  long — 2 
itrapi,  1  inch  wide,  with  buckles  The  length  of  the  strap  varies  with  the  size 
of  the  piece.     In  permanent  batteries  sheet  lead  may  be  used  for  vent  covers. 

Fuze  setter;  (brass)  tin  handle,  upper  end  slightly  rounded — the  cup  2.1 
inches  diameter;  depth  0.3  inch.     Whole  length  5  to  6  inches. 

Fuze  mallet;  (dog  wood  or  oak)  in  one  piece;  head  5.5  inches  long,  4 
inches  diameter — noudfe  7.5  inches  long,  1.25  inch  diameter. 

Fczt  saw  ;  (tenon  saw,)  10  inch  blade. 

Fuze  rasp  ;  12  inch  wood  rasp. 

Fuze  auger,  for  boring  out  the  composition  to  any  required  depth:  bit  0.2 
inch  diameter  sliding  in  a  brass  socket  graduated  to  lOths  of  an  inch,  and  held 
by  a  thumb  screw  in  the  side — handle,  of  hard  wood. 

Fuze  gimlet;  common  gimlet  0.2:  used  for  boring  across  the  composition 
instead  of  sawing  off  the  fuze, 

Shell-pluo  screw  ;  (iron)  stem  3  inches  long,  cut  with  a  deep,  sharp  thread 
— eye  2  inches  diameter. 

Fozi-pll'O  hf.ameh.  A  conical  steel  reamer,  for  reaming  the  holes  for  paper 
uzes,  in  the  wooden  fuze  plugs. 

Fuze  extractor.  The  inner  serein  and  its  slim  are  made  of  steel,  and  rivet- 
ed into  the  handle,  which  is  of  iron.  The  stem  is  contained  in  a  hollow  screw  of 
Steel,  which  is  worked  up  and  down  by  means  of  an  iron  nut  with  two  handla; 
the  screwbeing  prevented  from  turning  by  aslot  and  afeather  in  the  frame;  the 
nut  is  kept  in  place  by  4  iron  set  serous,  the  points  of  which  enter  into  a  groove 


DISTENSIONS,    WEIGHTS. 


US 


Maul,  for  driving  pickets;  Jiruii  (elm  or  hickory)  G  inches  diameter,  8 
long— bandit  (ash)  IS  inch  diameter,  2-1  inches  long,  with  an  iron  band  o 
end,  1  inch  wide,  J  inch  thick. 

Pointinq  wire,  for  mortars;  (iron  wire  No.  7)  20  inches  long. 

Qoowfpr  siege  mortars:  (oak)  length  19.5inches;  height  7.85  inches  ;  An»- 
<I!e,  6  inches  long. 

Chock  for  casemate  carriage;  small  wedge  with  a  handle  on  one  side. 

Plummet,  for  mortars — line  and  bob. 

Scraper,  for  do.;  (iron  j  hmuUi  0.5  indi  hy  0.3  im:h  square,  ill  indies  long — 
one  end  formed  like  a  spoon;  the  oilier,  n  scraptr. 

Spatula,  far  mortars  j  (ash  or  hickory,)  handle  16.5  inches  long— blade  6 
inches— square  end  3  inches  long. 

Splints;  (white  pine)  6  inches  long,  D.26  inch  thick  at  the  lorge  end,  1  inch 

Wiper,  for  the  chambers  of  mortars;  tow  cloth,  1  yard  square. 

Gunner's  sleeve,  for  mortars  ;  (serge  or  flannel.) 

Basset,  for  mortar  implements—  of  strong  n-ii/.kfe  wiu-lt.  Is  inches  in  diame- 
ter, 12  inches  deep. 

Tabpadlihs  are  made  of  two  sizes  :  large,  15  feet  by  12  feet ;  small,  5  feet 
square.     For  the  manner  of  painting  them,  ace  Chapter1  VII. 

Tompions,  for  8-inch  siege  ho  wis  Mm  ail' I  moriars,  itml  lO-inch  mortar. 

Broom,  for  mortar  batteries,  (hickory  or  birch.) 

Shell  hooks  ;  (iron)  2  breaches  0.S  inch  diameter,  in  shape  of  an  S,  joined 
by  a  ritcl;  upper  end  of  the  brandies  cornicclcd  liy  :I  ihiuII  rings,  1.25  inch 
diameter,  unil  1  (in-tjc  ring  3.-1  in r.l its  i  Ma  meter  :  straight  poind,  to  insert  into  the 
ears  of  [lie  sheli  (1.5  indi  din  muter,  0.75  inch  long — whole  length  of  hranchc* 
13.48  inches. 

Tow  hook;  (iron,)  handle  0.4  inch  diameter.  13  inches  long;  hoot  1  inch — 
the  other  end  forma  a  hammer  0.U  inch  diameter,  2  inches  long. 

Used  for  unpacking  ammunition  chests. 

Fokhel,  for  tilling  shells;  (copper  or  tin.)  diameter  of  funnel  3.3inches— 
diameter  of  pipe  0.7  inch — length  of  pipe  U  inches. 

Powder  measures.  They  are  made  of  sheet  copper,  from  No.  ]G  lo  No. 
20.  The  bottom  is  made  with  a  llanch  .1  inch  deep,  turned  downwards,  anrl  it 
is  brazed  or  soldered  to  the  sides. 
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Interior  dimensions  of  cylindrical  Powder  Measures. 


Contents. 

Diameter 
and  height. 

Contents. 

Diameter 
and  height. 

Lba.  oz. 

In. 

Lba.  oz. 

In. 

0    1 

1.337 

2    0 

4.240 

0    2 

1.685 

2    8 

4.571 

0    4 

2.192 

3    0 

4.857 

0    8 

2.673 

4    0 

5.346 

I    0 

3.368 

4    8 
6    0 

5.560 

6.120 

1    8 

3.855 

8    0 

6.736 

Prolonce  ;  3.5  inch  hemp  rope  of  4  Bt rands ;  on  one  end,  a  toggle  and  3 
round  links  in  a  thimble— on.  the  other  end,  a  hook  and  IfttmMe — from  the  end  of 
the  hook  to  the  centre  of  1st  ring,  31  inches  ;  from  centre  of  let  to  centre  of 
2i  ring-,  8  feet ;  from  centre  of  2d  ring  to  end  of  toggle,  16  feet.  Whole  length 
of  prolonge  26  feet  7  inches— the  toggle  of  round  iron  0.75  inch  diameter,  7.5 
inches  long,  with  an  eye  in  the  centre — toggle  rings  of  0.5  inch  round  iron  ;  the 
ring  that  enters  the  thimble  is  3  inches,  the  other  two  2.75  inches  exterior 
diameter — hook  5.5  inches  long;  eye  of  0.5  inch  round  iron,  exterior  diameter 
2.5  inches  ;  body  of  hook  0.75  inch  diameter,  tapering  to  a  point— thimbltt  1.1 
inch  interior  diameter— prolonge  rings  of  0.6  inch  round  iron,  4.5  by  3.5  inches; 
the  concave  flattened  part  that  is  lashed  to  the  rope  is  2  inches  long,  lashed  with 
marline. 

Sponge  bucket,  for  field  gun  carriages.  It  is  made  of  aheet  iron,  No.  13; 
the  top  and  bottom  are  turned  over  the  sides,  and  fastened  each  by  four  noeti. 


NOMENCLATURE,  DIMENSION'S,  WEIGHTS. 

Wateh  bucket,  for  the  travelling  forge.  The  stmts  anil  the  bottom  are  of 
oak;  there  are  sixteen  staves,  and  the  bottom  is  made  Of  not  more  than  two 
pieces.  Three  tumps,  idjuIc  of  hoop  iron,  No.  IB ;  each  hoop  is  joined  together 
with  too  rinets,  No.  ],  and  fastened  to  the  bucket  with  two  rivets.  Two  ears  lee 
into  the  sides,  and  fastened  each  by  one  rivet.  The  ball  lias  a  link  connected 
with  it  by  n  netvef-  Diameter  «i  top  11  inches  -.  bottom  10.25  inches  ;  height 
11  inches. 

Water  bockit,  for  garrison  service.  It  Is  made  in  a  simitar  manner  with 
the  preceding,  except  that  the  bail  hits  no  link  and  swivel  attached  to  it.  Diam- 
eter at  top  10.95  inches  J  bottom,  13.5  inches  ;  height  II  inches. 

Watering  bucket,  for  field  service,  made  of  sole  leather.  The  bottom  is  * 
of  two  thicknesses,  fastened  to  each  other  with  2.r>  eopptr  rhets,  and  to  the  sides 
with  61  rtvets;  the  side  seams  fastened  with  23  rivets,  all  0.5  inch  long.  A  rim 
of  sheet  copper,  No,  94,  is  fastened  on  the  upper  edge  with  14  copper  riueis; 
9  ears  for  the  bail,  fdstiriierl  cmIi  with  4  rivets,  0.ti2  inch  long.  The  inU  is  of  round 
iron  0.S  inch  thick.  Interim-  diameter  of  ibe  bucket  at  top  12  inches  ;  at  bot- 
tom, 10  inches  ;  height  9  inches. 

Shovel— Untie  sheet  iron,  pointed  with  steel— length  19  inches  ;  width  10.5 
inches— handle  (ash)  1.5  inch  thick  at  bottom,  and  1.25  inch  at  top  ;  length  45 
inches — ring1,  1.5  inch  diameter,  secured  by  a  strap  to  the  handle  at  9  inches 
from  the  upper  end. 

Pickaxe;  iron,  pointed  at  both  cods  with  steel — length  of  each  blade  6.5 
inches;  width  of  edge  of  axe  3  inches— handle  (hickory)  about  1.5  inch  by 
1.95  inch,  and  30  inches  long. 

Felltnu  axe — blade  with  steel  edge,  length  7.25  inches;  width  of  top  3.5 
inches,  of  edge  4.75  inches  ;  thickness  at  top  0.75  inch,  at  the  eye  1.25  inch  ; 
size  of  the  eye  2.25  inches  by  0.75  inch — handle  (hickory)  27  inches  long. 

Hand  sill,  or  bill  hook  ;  (iron  with  steel  edges)— blade,  whole  length  S.35 
inches;  width  in  the  middle  3  inches,  near  the  shank  2.7  inches  ;  thickness 
0.25  inch— Atioit  1  inch  long— shank  8  inches  long— handle  (hickory)  7.5  inches 

Dbac  rdfe  ;  4  inch  rope  98  feet  long,  with  a  thimble  worked  in  a  loop  at  one 
end,  and  a  thimble  and  hook  at  the  other  end — 6  handle*,  wood,  12  inches  long, 
1.5  inch  in  rliiimeier.  fastened  in  the  rope  ;ii  the  liislanee  of  4  feet  apart,  and  at 
the  same  distance  from  the  ends  of  the  rope. 

Men's  harness;  4  inch  rope  18  feet  long,  with  thimhln  and  a  toot  like  the 
drag  rope — instead  of  handles,  10  loops  made  of  strips  of  bag  leather  5  feet 
long,  9.75  inches  wide,  are  fastened  to  the  rope  in  pairs,  each  pair  being  secured 
tn  place  by  two  knots  worked  on  the  rope  ;  the  first  pair  of  loops  at  3  feet  from 
he   hook  ;  the  others,  at  a  distance  of  3\  feet  apart. 
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Screw  jack;  for  field  service.  The  sland,  (cast  iron;)  the  hoisting  sctcib; 
the  Mil;  2  htrndUi;  the  cop  p(a<e,  fastened  on  the  top  of  the  stand  by  4  scions. 
Height  of  the  stand  19  inches;  length  of  screw  15  inches;  handles  7.36  inches 

Weights  af  Implements  and  Equipments. 


'12-;* 
M-pJi  - 
24-pdr. 


fi-pdr. 


Trail  handspike 

M  ...   ■■  -i    :  handspike  , . . 

Shod    handspike  and    long 

manoeuvring  bands  pi  kn  . 

Truck    isndspiki    

Roller  handspike 

I.inslock 

Port-fire  stock 

Pane  box 

Budge  barrel 

Gunner's  liovreanck 

Port-fire  case 

Tube  pouch 

Priming  Ik 


I1'''-'  '■-"■'! 

Gunner's  pincers 

Gunner '»  callipers 

Gunner's  <|uanrnn>,  wood  . . , 

(ium-r's  pcriwndicular 

Maul 

Pointing  wire 

chocv..'!"'.ef"mo.c.,s™::!] 

t'lumniel 

Spatula 

Splint 

Gunner's  sleeve 

Basket 

Urpauhns J  foWl  ' ' 

'  (  Large  .. 

m«™,  »»p"»-  \  £zl : 

i!:.  ■  ■  ■  i :  (hickory) 
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Preservation  and  arrangement  in  Store. 

Implements  collected  together  according  to  kind  and  calibre,  in  a  dry  place, 
arranged  on  shelves  or  racks,  in  bundles  or  bunches,  or  in  boxes,  according  to 
their  nature,  with  marks  and  labels  showing  the  kind  and  number  of  the  articles. 

Sponges,  rammers,  ladles  and  worms  complete,  •  placed  on  pins  in  a  vertical 
frame,  or  suspended  vertically  or  horizontally  by  racks  or  hooks,  from  the  joists, 
supported  so  as  not  to  bend. — When  in  separate  parts,  the  heads  piled  on  shelves 
or  on  the  floor,  and  the  staves  tied  up  in  bundles,  according  to  kind  and  calibre. 

The  woollen  sponges  should  be  preserved  from  moths  by  means  of  camphor, 
pepper,  &c.,  or  by  being  sealed  up  in  strong  paper  bags. 

Handspikes,  in  square  piles,  heads  and  points  alternating. 

Leather  Equipments — hung  on  pins  or  hooks,  in  dry  and  cool  rooms. 

All  wood  painted,  except  tool  handles — Iron  either  painted  or  oiled — See 
Chapter  vii. 

Sappers  and  miner's  tools,  arranged  in  piles,  the  iron  coated  with  varnish — See 
Chapter  vii. 


ARTILLERY   HARNESS 


The  construction  of"  the  field  carriages  requires  a  harness  different,  in  some 
rcapects,  from  that  of  common  wagona.  The  limber  having  no  aweep  bar,  ilie 
pole  is  supporii:rl  i!iiT--nly  !■)'  lbs  wheel  linrsea,  by  means  of  a  chain  which  con- 
necla  the  hames  with  liie  pole  yoke  of  the  limber ;  and,  in  order  to  diminish 
the  weight  at  the  end  of  Ilie  pole,  the  leading  bars  arc  dispensed  with,  the 
traces  of  the  leaders  Ix-:n;;  niMtlied  to  those  o(  the  wheel  horses. 

The  same  harness  is  perfectly  adapted  ulso  to  the  siege  carriages;  but,  as 
these  are  arranged  for  draught  in  the  ordinary  manner,  common  wagon  harness 
may  be  used  with  them,  if  necessary. 

Black  leather  is  used  for  the  harness,  when  not  DtbeiwlM  Bpedfirf  ;  it  should 
be  of  the  best  quality,  and  the  strongest  leather  is  selected  for  the  parts  which 
are  exposed  to  the  greatest  strain,  such  as  traces  and  breeching.  The  leather 
is  sawed  with  sti-on^  wiiSfd  ilm  ail,  in  ikni'iilc  siiiHi.  witli  tihoni  eight  ?titeheato 
the  inch.  The  seam  along  an  edge  isO.15  inch  or0.3inch  from  the  edge.  The 
awls  should  be  small  for  the  thread.  The  ends  of  the  thread  should  be  well 
fastened  before  they  are  cut  off. 

Straps,  or  oilier  pieces  u'iii'di  have  lmekles  or  iron  loops  attached  to  them,  are 
generally  doubled  on  a  length  equal  to  twice  their  width,  to  receive  the  buckle 
or  loop,  wiiii -ii  la  fastened  by  two  seama.     The  double  end  is  shaved  down. 

Standing  loops  are  placed  close  to  the  buckles.  Their  ends  are  shaved  down, 
brought  together,  and  fastened  between  the  two  parts  of  the  strap,  if  it  is 
doubled. 

The  tongue  holas  for  buckles  are  made  with  a  punch  corresponding  to  the 
size  of  the  tongue.     Their  distance  apart  \s  generally  equal  to  the  width  of  the 


strap,  and  the  first  hole  is  at  double 

This  end  la  shaved  down  and  reduced  in  width,  to  facilitate 

buckle. 

The  buckles,  loops,  rings,  and  hooks  arc  of  wrought  iro 
The  buckles  arc  all  made  with  rollers. 

Note. — A  layer  in  a  piece  of  leather  sewed  upon 

A  chape  is  a  piece  used  to  fasten  a  buckle  or  a 
of  leather. 

A  billet  is  a  strap  which  enters  a  buckle. 

A  soft  is  a  piece  of  leather  placed  under  a  buckle,  Ac., 
chafing. 


of  the  strap, 
■nnce  into  the 


ither  piece,  to  strengthen  it. 
i  to  a  strap,  or  other  piece 
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Head  Gear. 


The  head  gear  is  made  of  strong,  black  bridle  leather,  not  less  than  0.1  inch 

Halter.  One  crinen  piece,  having  a  billet  at  each  end,  for  the  buckles  of  the 
cheek  straps. 

Turn  ckeek  straps.  Each  of  them  is  sewed  to  a  square  iron  loop,  and  has  at  the 
upper  end  a  buckle,  with  one  standing  and  one  slitting  loop. 

One  brow  band,  having  a  loop  at  each  end,  thiough  which  the  crown  piece 
passes. 

One  nose  band,  sewed  to  the  same  loop  as  the  cheek  straps. 

Two  chin  straps.  They  are  doubled,  and  nre  sewed  id  the  loops  of  the  cheek 
straps,  and  also  10  another  square  iron  loop  in  rear. 

Otic  throat  strap.  It  is  made  double  and  sewed  to  the  last  mentioned  iron  loop; 
its  upper  end  is  formed  into  a  loop  to  receive  the  throat  lash. 

One  throat  lash,  with  one  buckle,  one  standing  and  one  sliding  loop  on  the  left 
side.     It  passes  through  the  loops  in  the  brow  band  and  the  throat  strap. 

One  chain,  (common  halter  chain.)  It  consists  of  about  65  links,  No.  1,  con- 
nected by  lico  rings  and  a  swivel.  It  is  fastened  by  a  ring  to  the  loop  which 
connects  the  chin  straps  of  the  halter.  The  other  end  of  the  chain  has  a  toggle 
and  a  loose  ring,  to  hitch  with.     Whole  length  of  chain,  4j  feet. 

Bridle.  One  crown  piece.  It  is  split  at  each  end,  so  as  to  form,  s.t  one  end, 
two  billets  for  the  buckles  of  the  cheek  straps,  and  at  the  other,  one  billet  and 
one  buckle  strap,  with  a  buckle  and  a  standing  loop  for  the  throat  lash. 

One  brow  band,  formed  into  a  loop  at  each  end  for  the  crown  piece  to  pass 
through. 

Two  cheek  straps.  Each  of  them  is  sewed  at  the  lower  end  into  an  iron  loop, 
and  has  at  the  upper  end  s  buckle,  with  one  sf  muling  and  one  sliding  Joop,  to  fasten 


Driver- 3  Saddle. 

Wood.  The  frame  of  the  tree  is  made  of  bench,  and  consists  of  tlic  pummel, 
the  cantte,  and  turn  siile  bars,  which  are  notched  into  the  pommel  and  cantle. 
The  frame  is  covered  with  cunmi,  wlii.li  is  ^lued  on  and  painted. 

Irom.      Tico  pommel  plates.     The  upper  one  is  listened  by  ifx  rivets  passing 

Ihrouirli  I »'>'h  plates  ;  111';  lower  one  by  I  wo  addit j\  vials  in  earn  end,  one  of 

which  bold  a  one  end  of  the  stirrup  bar.  One  cimlle  plate,  fastened  on  Ibe  under 
side  of  the  can  tie  and  the  nii.lt  liurs  liy  l<n  rivels. 

Two  stirrup  bars.  The  front  end  fastened  to  the  pommel  by  one  of  the  rivets 
of  the  lower  pommel  plate  ;  the  rear  end  fastened  to  the  side  bar  hy  one  rivet. 
The  slaij  ia  formed  of  a  piece  id'  iron  luiiu  [■(iiiuil  the  stirrup  bur,  and  fastened 
to  the  aide  bar  hy  one  ri-ocl.  There  is  a  roUei  on  cadi  side  nf  the  stay,  for  the 
stirrup  anil  girth  billets  to  pass  over. 

7\oo  loops,  with  rollers  ;  one  fastened  to  the  pommel,  the  other  to  the  cantle, 
by  two  of  the  rivets  whirl]  hold  the  plates.  The  saddle  iree  is  covered  with 
hemp  webbing  and  strong  tow  linen,  stretched  on  and  nailed  to  the  tree. 

Lbhtbkr.  The  seat  ia  covered  with  black  upper  leather,  and  Bluffed  with 
deer's  hair.  Tico  skirls  are  sewed,  with  welts,  to  the  cover  of  the  seal.  Two 
iron  loops,  for  holster  straps,  ore  fastened  to  the  front  of  the  saddle  by  leather 
loops  whicli  pass  through  .slus  in  i!ie  skirts,  mid  an"  nailed  to  the  tree. 

Two  inner  skirts,  or  flaps,  nailed  to  the  side  bars,  protect  the  pad  from  being 
chafed  by  the  stirrup  r.nd  i.-ii:ii  leathers.  The  pad  is  made  of  russet  sheep  skin, 
lined  willi  strong  linen,  and  faced  with  blaek  sheep  skin;  i(  is  stuffed  with 
deer's  hair,  and  quilted. 

Two  iron  loops,  for  cloak  straps,  are  fastened  by  leather  loops,  which  are 
nailed  to  the  under  side  of  the  cantle. 

One  billel,  for  the  collar  strap,  is  sewed  to  the  upper  loop  on  ibe  pommel. 

Two  girtft  billets,  anil  two  billets  for  the  trace  loops,  are  sewed  on  the  stirrup 
bars,  behind  the  middle  stay. 

Two  stirrup  leathers  pass  over  the  stirrup  bars  in  front  of  the  stay  ;  the  buckle, 
with  one  stmtding-  and  one  sliding-  loop,  is  sewed  to  the  thin  end  of  the  strap, 
which  is  doubled  and  stitched,  on  u  Icrtirlh  of  S  inches,  where  is  passes  through 
the  eye  of  the  stirrup. 

The  girth  is  of  thick  black  leather.  It  has  a  buckle  and  a  standing  loop  faslened 
to  each  end  by  a 
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Iron  :  The  lower  pommel  plate  is  fastened  by  ten  rivets,  six  of  which  also  hold 
the  upper  plate.  These  plates  have  holes  in  them  for  the  shank  of  the  bridle 
hook.     The  hole  in  the  upper  plaLc  is  square  ;  thai  in  the  lower,  round. 

The  cantte  plate  is  fastened  under  the  cantle  with  eight  riveti. 

The  hook  for  the  reins  is  fastened  lo  the  top  of  the  pommel  by  a  nut.  The 
end  of  the  shank  should  be  riveted  over  the  nut. 

Tko  Uaps,  for  the  collar  strap  end  the  crupper,  are  fastened  to  the  pommel 
and  cantle,  as  in  the  driver's  .  .iddle.  Four  avid  rings,  for  the  valise  straps,  an 
fastened  by  staples  which  are  driven  into  the  tree ;  two  of  them  in  the  side  bun 
and  two  in  the  cantle. 

Leather  :  The  seat  and  the  pad  are  formed  as  in  the  driver's  saddle,  but  the 
seat  is  not  stuffed.    The  jfcirJs  arc  joined  in  a  similar  manner  to  the  cover  of 

The  girth  is  of  leather,  and  is  sewed  to  the  off  skirt  of  the  saddle ;  it  has  a 
buckle  and  (too  loops,  fastened  to  it  by  a  layer.    A  billet  for  the  girth  is  sewed  ta 

7*100  billets,  for  the  trace  loops,  pass  through  the  skirls,  and  are  nailed  to  (he 
side  bars. 

ItoD  valise  streps,  each  with  a  buckle,  a  standing  and  a  sliding  loop. 

A.  bilUt  for  the  collar  strap  is  sewed  to  the  iron  loop  oh  the  pommel. 

The  crupper  sirup  is  double.  It  is  sewed  to  the  iron  loop  on  the  cantle,  and 
has  another  loop,  with  a  roller,  attached  lo  the  rear  end,  for  the  back  strap  of 
the  crupper  to  pass  through,  so  that  the  same  crupper  muy  fit  both  saddles. 

Falise. 

The  valise  ie  made  of  black  bridle  leather,and  lined  with  cotton  licken.    The 

lining  is  pasted  to  (he  inside  of  the  valise  ;  it  is  sewed  round  the  borders  of  (he 

outer  cover,  forming  a  pocket  which  has  an  opening  in  the  middle.     The  timer 
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Leg  Guard. 

The  todj  is  made  of  stout  kip  leather ;  two  layers  are  Btitched  to  the  upper 
and  lower  parts.  The  under  slvap,  to  pass  under  the  fool,  is  sewed  to  the  bot- 
tom. Ftrur  leg  straps,  each  with  a  frticHe  and  a  loop,  are  fastened  to  the  body  of 
the  leg  guard,  under  the  plate.  The  billet  ends  of  these  straps  pass  through 
slits  in  the  body. 

Thepfoie  is  of  iron  0.1  inch  thick,  and  is  fastened  to  the  body  withers  rivets. 

JVbse  Bag. 

The  ooiIom  is  made  of  atifl*  leather,  6  inches  diameter  a 
which  a  bag  of  strong  linen  is  sewed.  Width  of  bag  at  the  top,  15  inches; 
whole  height,  15  inches.  The  head  strap,  1  inch  wide,  has  a  buckle  strap  6 
inches  long,  and  a  billet  34  inches  long,  sewed  to  the  bag. 

Draught  Harness. 

Tax  collar.  The  rim  is  made  of  bridle  leallier,  and  smiled  with  uncut  rye 
straw.  The  belly,  made  of  upper  leather,  ii 
cut  into  pieces  not  longer  than  J  inch.  Tli 
inches;  they  are  made  open  at  the  top,  and  the  size  is  further  varied  hy  two 
bvcklc  strap!  and  (tec  billets  sewed  to  the  open  ends.  A  pad,  made  of  black  sheep 
skin,  stuffed  with  deer's  hair,  protects  the  neck  of  the  horse  IVriiii  Urn1;  clmlVrl 
by  these  straps. 

The  hakes  are  made  of  iron,  and  painted  black.  The  branches  have  studs 
forged  on  them  to  receive  the  bolts  of  the  jutni  touji.s  for  the  trace  tugs  ;  these 
loops  turn  freely  on  the  bolts.  Two  links,  for  supporting  the  breast  strap,  are 
welded  into  the  eyes  of  the  bolts. 

Tiro  rings,  for  the  trussing  straps,  are  welded  into  the  rectangular  eyes  at  the 
Upper  ends  of  the  branches.  The  branches  are  joined  together,  ill  the  lower 
ends,  by  a  clasp  which  is  made  fast  to  the  off  brunch.  The  cftoiii  and  Joggle, 
for  connecting  the  pole  yoke  with  the  hamM,  are  fastened  to  the  hames  claap. 

Turn  Itntlur  safes  are  sewed  round  the  branches,  under  the  joint  loopa,  to  pro- 
tect the  collar  from  being  chafed  by  the  trace  tugs. 

Two  trace  tugs,  made  of  lour  layers  of  leather,  0.63  inch  thick,  are  stitched 
into  the  joint  loops  and  into  lieo  loop  ring-s  tliraugh  which  the  traces  pasa. 

Two  trusting  straps,  each  with  one  buckle,  one  ilnoaing,  and  one  sliding  loop, 
pass  through  the  rings  in  liie  upper  ends  of  the  hames.  They  are  used  for 
trussing  up  the  harness. 

One  hames  strap,  with  a  buckle  and  lioo  loops,  connects  the  two  branches 
together  at  the  top. 


One  collar  strap,  having  one  buckle  and  one  loop,  passes  round  the  hames  strap, 
and  is  buckled  to  the  billet  on  the  pommel  of  Ihe  saddle,  to  keep  the  collar  in 
place. 

The  traces,  for  the  wheel  and  the  lending  harness,  are  alike,  except  in  the 
length  of  the  leather  part. 

The  leather  trace  is  made  of  three  layers  of  leather,  making  a  thickness  of 
0.63  inch.    An  iron  (oop  is  fastened  ta  each  end  with  three  rails,  0.25  inch  thick. 

The  trace  chains  are  made  of  iron  0.3  inch  diameter.  The  front  chain  has 
five  links  and  a  toggle.  The  rear  chain  has  fourteen  links,  four  rings,  (oval,)  and 
a  toggle. 

Two  trace  loops.  The  loop  is  formed  by  donbling  the  leather.  It  has  at  the 
upper  end  a  buckle  and  a  standing  loop,  by  means  of  which  it  is  connected  with 
the  billet  on  the  saddle.  At  the  lower  end  of  each  trace  loop  is  an  iron  loop,  to 
which  the  belly  band  is  sewed.  The  belty  band  is  made  in  two  parts,  one  being 
a  billet,  and  the  other  having  a  buckle  and  a  standing  loop. 

One  loin  strap,  for  supporting  the  traces.  It  is  the  same  for  the  wheel  and  the 
leading  harness,  except  in  length.  A  layer  is  sewed  under  the  middle  of  the 
wheel  loin  strap,  forming  a  loop  through  which  the  back  strap  of  the  crupper 
passes.  Each  end  of  the  loin  strap  is  buckled  into  a  loop,  like  those  just 
described,  through  which  the  trace  pusses. 

The  crupper.  The  dock  is  made  of  a  piece  of  leather,  3.5  inches  wide  and 
14  inches  long,  which  is  doubled  and  rounded,  without  being  stuffed.  A  buckle 
and  a  standing  loop  are  sewed  to  each  end.  The  body  of  the  crupper  is  split,  at 
the  rear  end,  into  two  billets  which  connect  it  with  the  buckles  of  the  dock.  • 
At  the  other  end  are  a  buckle  and  four  loops  for  the  billet  of  the  back  strap.  A 
layer,  10  inches  long,  is  sewed  on  the  body,  leaving  an  opening  for  Ihe  hip  strap 
to  pass  through  ;  a  short  layer  is  inserted  under,  the  first,  in  rear  of  this  openipg. 
The  back  si 
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each  a  buckle  and  three  standing  loops  attached  to  them.  A  safe  is  sewed  to  the 
inside  of  each  tug,  to  prevent  it  from  chafing  the  horse. 

The  hip  strap  is  made  in  one  piece,  split  at  each  end  into  two  billets  which 
buckle  into  the  tugs  of  the  breech  strap. 

The  breast  strap  is  made  of  three  layers  put  together  in  such  a  manner  as  to 
make  the  strap  0.63  inch  thick  in  the  middle,  and  0.5  inch  at  the  ends,  where  it 
is  buckled  to  the  breech  strap.  The  breast  strap  is  supported  by  the  iron  loops 
on  the  hames,  and  by  the  trace  loops  attached  to  the  saddle.  An  iron  loop,  with 
an  eye  for  the  pole  chain  hook,  slides  on  the  middle  part  of  the  breast  strap;  it 
is  covered  with  leather,  to  prevent  it  from  chafing  the  strap. 

The  pole  chain  hook  is  like  the  trace  hook  of  the  limber ;  it  is  welded  into  the 
eye  of  the  sliding  loop,  and  forms  a  direct  connection  between  the  pole  and  the 
breeching,  independently  of  the  collar  and  hames. 

Harness  required  for  each  horse. 


PARTS. 


Halter 

Bridle 

Driver's  saddle 

Valise  saddle  and  valise 

Collar  and  hames 

D  .      -,  (Wheel 

Pair  of  traces..  |  Leading 

Trace  loops  and  belly  band 

(  Wheel 
Loin  straps  and  trace  loops.  <  resiA[n'J  ' ' 

Crupper 

Breeching,  hip  strap  and  breast  strap. . . . 

Leg  guard 

Whip 

Nosebag 


Weight  . 


For  each  horse. 
Set  for  2  horses. 


WHEELERS. 


Near 
side. 


1 
1 
1 


1 
1 


1 
1 


1 
1 
1 
1 
1 

Lbs. 
65.15 


Off 
side. 


1 
1 


1 
1 
1 


1 
1 


1 
1 


Lbs. 
56.9 


121.05 


LEADERS. 


Near 
side. 


1 
1 
1 


1 
1 


1 
1 


1 
1 

Lbs. 
56.4 


Off 
side. 


1 
1 


1 
1 


1 
1 


1 
1 


I 

Lbs. 
49.4 


105.8 


'3 


Lbs. 

3.5 
3. 

18. 

11.5 

16. 
9.5 

11.5 
1. 
1. 
1. 

0.75 
8.5 
2.25 
0.5 
1.151 


Plate  13  represents  the  harness  of  each  horse  complete.  It  shows  the  man" 
ner  in  which  the  parts  are  put  together,  and  also  the  manner  of  hitching  the 
horses  to,  the  carriage. 
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Dimensions  of  the  principal  leather  parts  of  artillery  harness,  vrith 
the  number  and  size  of  buckles. 
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la. 
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Id. 

3 

i 

I  ■::. 
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It 
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1.75 

\u 

31 

Throallasb \ 

.75 

\.... 

43 

1 
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•**■ 
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60      ,  60 
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Table  of  Dimensions — Continued. 


PARTS. 


Body 

Leg  Guard.  {  Foot  strap. 
Legstraps. 


Collar  and 
Hames. 


f Collar  billets... 

Trace  tugs 

Trussing  straps 
Hames  strap. . . 
Collar  strap . . . 


Tracks  and 
Straps. 


Wheel  traces  . 
Leading  traces 
Trace  loops... 

Belly  band  . .  • 


Loin  straps,   « 


wheel., 
leading . 
layer. . . 
loops... 


Crupper. 


fDock... 

I  Body 

|  Layer  for  body. 
I  Back  strap 


Breech  strap 

Layer  for  breech  strap. 

brwhniu.  J  |^;; ; ; ; ; ;; ; ; ;// ; ; 

I  Hip  strap 

^  Breast  strap 


S 


1 
1 

4 

2 
2 
2 
1 
1 

2 
2 
2 
1 
1 
1 
1 
1 
2 

1 
1 
1 
1 

1 
1 
4 
4 
1 
1 


In. 

.17 

.88 
.75 

1. 

1.75 

1. 

1.25 

1.25 

1.75 
1.75 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

3.5 
1.75 
1.25 
1.25 

2.5 

1.75 

1.25 

2.25 

2.5 

1.75 


♦  LENGTH. 


Cut. 


In. 

20.5 

14 

26 

11 
17 
34 
21 
15 

50 
96 
21 
31 
16 
48 
60 
6 
23 

14 
20 
10 
31 

48 

50 

13 

6 

48 


Fin- 
ished. 


In. 


14 
24 

11 

7 
32 

18 
9 

50 
96 

9 

25 
13 
48 
60 

6 
10 

14 
20 
10 
31 

42 

42 

6 

6 

48 
150 


BUCKLES. 


No. 


Width 


4 

2 

2 
1 
1 


2 
1 


2 
1 


In. 

0.75 

1. 

1. 

1.25 

1.25 


1.25 
1.25 


1.25 

0.88 
1.25 


1.75 
1.25 
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Leather,  Src,  required  for  1  set  of  wheel  and  1  set  of  leading 
harness,  for  2  horses  each. 

Harness  leather 8    aides. 

Bridle  leather 5J  sides. 

Collar . . 6   sides . 

Horse  akin 2   sidea. 

Rusaet  sheep  skins 6J 

Black  sheep  skins 2 

Deer's  hair 12  lbs. 

Hemp  webbing 5  yda, 

1  side  of  collar  leather  makes  14  whips. 

Preservation  of  Harness  in  Store. 

The  atore  houses  should  be  well  ventilated,  noL  too  dry,  but  free  from  damp- 
ness. The  different  articles  should  be  arranged  according  to  kind  and  class, 
separated  or  in  bundles  according  to  their  nature,  so  placed  as  to  touch  each 
other  and  the  walla  aa  little  as  possible,  having  a  free  circulation  of  air  about 
them — saddles  on  trestles  or  bare — collars  hung  on  pins — hames,  with  their  strap, 
and  traces  with  chains  and  hooks,  hung  up  ;  the  traces  hanging  vertically — nit 
pipes  and  billy  band)  piled  on  the  floor  or  on  shelves — surcinglts  and  breast  slrapt 
stretched  On  racks — halters,  bridles,  reins,  &c,  hung  up  in  bundles  of  five  or  ten— 
hamti  straps,  collar  straps,  aVc.,  hung  up  in  bundles  of  ten  or  twenty — Mis,  earl 
chains,  trace  hooks,  in  boses. 

All  these  articles  should  be  examined  and  cleaned  at  least  four  times  a  year. 

The  leather  articles  are  brushed  and  greased  with  neat's /oof  oil,  as  often  is 
their  condition  requires :  if  they  have  a  reddish  hue,  mix  a  little  lamp  black 
with  the  oil.     First  brush  the  le 
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MOUNTAIN  ARTILLERY. 

The  carriage  and  most  of  the  equipments  for  mountain  service  being  of  a  pecu- 
liar kind,  all  the  details  relative  to  them  are  collected,  for  more  convenient  refer- 
ence, in  this  chapter. 

The  ordnance  for  mountain  service  is  the  light  12-pdr.  howitzer,  described  in 
Chapter  I. 

The  gun  carriage  is  adapted  to  transportation  on  a  pack  horse  j  but  for  occa- 
sional draught  when  the  roads  permit,  it  is  furnished  with  a  thill,  which  is  used 
with  the  same  saddle  that  carries  the  pack. 


GUN  CARRIAGE. — Plate  14. 
Wood  :  1  stock,  in  two  pieces;  2  dowels;  1  axletree. 


Iron. 


3  assembling  bolts;  4  washers;  3  nuts. 
2  washer  hooks,  (drag  hooks.) 
2  trunnion  plates;  6  nails. 
2  bolts,  for  do.;  2  nuts. 
2  chin  bolts;  2  nuts. 
2  key  bolts;  2  nuts. 
2  cap  squares;  2  eye  pins. 
2  cap  square  chains;  2  eye  pins. 
2  cap  square  keys. 
)2  key  chains;  2  eye  pins. 
2  implement  hooks. 
2  staples,  for  straps. 
1  lunette;  2  rivets;  6  nails. 
1  trail  plate;  6  nails. 
1  knee,  for  trail  plate;  2  rivets. 


1  handspike  staple. 

2  friction  plates,  for  shaft ;  4  nails. 

1  box,  for  elevating  screw. 

2  fcofts,  for  do.;  2  washers;  2  ntite. 
1  elevating  screw. 

1  ax/e  sA:ean. 

1  axle  bolt;  2  washers;  1  nW. 

2  riitefe,  for  axle  arms ;  4  burrs. 

2  ferrules,  for  axle  arms ;  2  rivets. 
2  <&r/e  farufo;  4  nails. 
2  under  straps. 
2  /inch  pins. 

2  WHEELS. 


Wood  :  1  nave;  12  spokes;  6  fellies;  6  dowels. 
I  row  .  4  nave  bands;  12  nails. 

1  tire;  6  tire  fcoto;  6  washers;  6  nuts. 

1  nave  box,  (brass.) 
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Thill. 

Wood  :  2  shafts;  1  cross  bar. 

Iron:   1  cross  bar  plate;  2  boils  end  %  nails,  For  Ao.;  4  rinds,  11  screws  - 
1  supporting  bar. 

1  key;   1  key  duan;  1  eye  pin. 

2  staples;  4  bum,  for  do. 

la  attaching  the  thill  to  the  gun  carriage  the  supporting  bar  is  laid  on  the  trail 
plate,  near  the  handspike  ample,  and  the  knee  in  rear  of  the  lunette  rests  on  the 
cross  bar  plate,  the  holes  for  the  key  in  theae  two  pieces  corresponding  with 
each  other. 

IMPLEMENTS  AND  EQUIPMENTS. 

One  Aomiipt&e,  (hickokt  ok  oik.)  At  the  smell  end  it  has  a  strap  fastened  by 
two  rivets,  forming  a  loop  by  which  to  hang  the  handspike  on  its  hook.  At  eight 
inches  from  the  other  end  there  is  a  slop  like  that  on  the  handspike  of  a  field 
carriage.  A  loop  of  rope  fastened  in  two  holes  at  the  middle  of  the  handspike 
serves  to  assist  in  placing  the  gun  on  the  pack  saddle.    Length  45.58  inches. 

One  sponge  and  rummer.  The  stuff  (*BU)  Das  a  tenon  at  one  end  for  the 
rammer  head,  which  is  fastened  by  one  wooden  pin,  and  at  the  other  for  the 
sponge  head,  fastened  by  two  pins.  The  rammer  head  is  countersunk  at  the 
end,  to  avoid  striking,  the  fuze  in  ramming  a  shell.  The  neck  has  a  copper  eani, 
fastened  by  three  noils.  Diameter  of  rammer  head  3.34  inches;  of  sponge  head 
2.5  inches.    Whole  length  49  inches. 

Near  the  rammer  head  an  eve  pin  is  riveted  into  the  staff,  for  the  purpose  of 
attaching  the  implement  to  the  cnrriage,  nml  in  the  middle  of  the  staff  is  a  loop  qf 


s,  and  fastened  to  them  by  two  wrtirs 


PACK  SADDLE,  —Plate  14. 

Wood  :  Two  arcs,  for  the  frame.    They  are  made  each  of  three  pieces,  glued 
together  and  fastened  by  sii  screws  in  llie  front  arc,  and  eiglit  screws  in  the  rear 


Two  transoms.  They  have  circular  aolcbM  for  L  L t f ■  tnmnionj  of  the  gun  to  lie 
in.  They  are  fastened  to  the  arcs  by  bota  wiieh  travenf  their  whole  length, 
anil  by  tint  scran  in  each  end. 

One  cross  bar.     It  is  let  into  tl 

Tina  inner  liit  bars.     They  are  fastened  to  the  area  by  three  screws  in  each  end. 

7ioo  outer  side  bars.  They  ore  mortised  into  the  arcs.  Each  of  these  bars  hai 
a  piece  of  leather  nailed  on  the  outside,  where  the  lashing  rope  passes  round  it, 
for  securing  the  pack  on  the  saddle. 

Tico  round  ban.  They  connect  the  lower  ends  of  the  arcs,  to  which  they 
ere  joined  by  round  tenons  and  mortises,  and  fastened  by  one  HMD  in  each  end. 
This  screw  serves  also  to  strengthen  the  bearing  notch  for  the  ammunition  chest. 

Iroh.  Tico  are  plates.  They  arc  fastened  on  the  outside  of  the  arcs,  each  by 
Iko  rivets  and  by  the  assembling  bolts.  They  have  honks  at  each  end,  for 
attaching  the  lashing  chains  of  the  ammunition  and  tool  chests.  Each  plate 
has  a  staple  riveted  to  it  in  the  middle.  To  the  staple  oti'lhe  front  plata  a 
wooden  button  is  strapped,  to  hook  the  bridle  on.  The  crupper  strap  is  attached 
to  the  staple  on  the  rear  plate. 

Two  assembling  bolts.  They  pass  through  the  transoms,  connecting  the  front 
and  rear  arcs  together.     Two  nuts  for  these  bolts. 

Four  staples,  for  confining  the  lashing  straps.  They  are  fastened  to  the  arcs 
by  (ico  rivets  in  each. 

Luther-  Four  billets,  for  lashing  straps.  They  are  fastened  near  the  head 
of  the  arcs,  each  by  one  scran  and  a  staple. 

Four  buckle  straps,  for  the  same.  They  are  fastened  to  the  inside  of  the  area, 
at  the  lower  end,  each  by  one  screw, 

Two  buckle  straps,  for  the  billets  of  the  shoulder  straps.  They  are  fastened  to 
the  front  arc,  each  by  one  screw  and  two  nails. 

One  cover,  (bridle  leather.)  It  is  stretched  over  the  inner  side  bars  and  nailed 
to  the  inside  of  the  arcs.  A  strip  of  thin  leather  is  put  under  the  heads  of  the 
is,  of  harness  leather,  are  sewed  to  the  lower  ends  of  the  ( 

Two  thill  straps.  They  pass  over  the  rnund  bars  and  form  loops  for  the  shaft* 
the  gun  carriage. 


nails. 

r„ 

Of  th 


134  CHAP.  VI. — MOUNTAIN   ARTILLERY. 

One  lining,  (thick  black  leather.)  It  is  nailed  lo  the  inside  of  the  arcs  and 
sewed  to  the  flaps  of  the  cover,  below  the  round  bars. 

Six  girth  biltits.  They  are  sewed  to  the  lining,  three  on  each  side  of  the 
saddle. 

four  trim  loops,  for  the  breeching  and  breast  straps.  They  are  held  by  leather 
loops  which  are  sewed  to  the  lining. 

One  girth,  (strong  hemp  webbing.)  Il  hae  three  buckles  sewed  to  each  end, 
with  leather  loops. 

One  pod.  The  upper  side  is  made  of  sheep  skin  ;  the  lining,  of  strong  can- 
vas. It  is  stuffed  with  straw  and  deer's  hair  and  stitched  in  the  usual  manner. 
The  pad  is  fastened  to  the  lining  of  the  saddle  with  ten  leather  thongs. 

HARNESS. — Plate  14. 

The  same  harness  is  used  for  the  packs  and  for  draught,  except  that  the 
lashing  girth  and  lashing  rope  are  not  required  for  the  latter  purpose. 
The  harness  is  made  of  black  leather,  like  that  for  field  artillery. 


One  crown  piece.  One  end  is  split  into  two  billets,  snd  the  other  into  a  billet 
and  buckle  strap,  for  the  throat  lash  and  cheek  pieces. 

One  liKkie  and  one  standing  loop,  for  the  throat  lash. 

One  bvtklt  and  loop,  attached  to  the  top  of  the  crown  piece;  for  the  billets  of 
the  winker  straps. 

One  Wow  band.    It  is  formed  into  a  loop  at  each  end,  through  which  the 
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Crupper. 

The  dock,  with  a  buckle  and  loop  at  each  end,  by  which  it  is  connected  with 
the  body  of  the  crupper,  the  rear  end  of  the  latter  being  split  into  two  billets  for 
that  purpose. 

The  back  strap.  It  is  sewed  to  the  crupper  and  passes  through  the  staple  on- 
the  rear  arc  plate  of  the  saddle.  One  buckle,  with  three  standing  loops  and  » 
sliding  loop,  for  the  billet  of  the  back  strap. 

The  loin  strap  passes  between  the  back  strap  and  the  body  of  the  crupper. 
The  ends  are  two  billets  to  which  the  breeching  is  buckled. 

Breeching. 

The  breech  strap.  To  each  end  of  it  is  sewed  a  side  strap,  with  a  buckle  and 
four  standing  loops.  These  side  straps  pass  through  two  iron  loops  on  the  pack, 
saddle,  or  through  the  staples  in  the  shafts,  when  the  harness  is  used  for  draught. 

Two  buckle  straps.  Each  strap  has  a  buckle  and  three  standing  loops.  It  is 
fastened  to  the  breech  strap  by  an  iron  loop  and  a  chape.  A  safe  is  sewed  under 
each  strap,  its  whole  length.  These  buckle  straps  receive  the  billets  of  the  loin 
strap  which  support  the  breeching. 

Breast  Strap. 

The  breast  plate.  A  billet  strap,  with  a  buckle  and  three  loops,  is  sewed  to  each 
end  of  the  breast  plate.  '  These  billets  are  buckled  into  the  front  iron  loops  on 
the  pack  saddle,  or  into  the  staples  on  the  shafts,  when  the  harness  is  used  for 
draught. 

Two  shoulder  straps.  They  are  sewed  to  the  breast  plate,  which  they  support 
by  means  pf  the  buckle  straps  on  the  front  of  the  pack  saddle. 

Lashing  Girth  and  Rope. 

The  girth  is  a  broad  piece  of  thick  leather,  to  each  end  of  which  an  iron  hook 
is  fastened.  The  lashing  rope;  2£  inch  rope,  10  feet  long;  it  is  used,  with  the. 
girth,  to  secure  the  pack  on  the  saddle. 
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AM  MUNITION. 
The  ammunition  for  the  mountain  howitzer  consists  of  skills,  spherical  can 
ihol  and  caniittrt,  to  all  of  which  the  cartridge  ii  fixed,  by  means  of  a  sabot. 
For  instructions  relative  to  the  manner  of  fixing  the  ammunition,  see  Chat.  X. 
The  charge  of  powder  in  uniform!)'  8  oz. 
The  cartridge  bog  is  made  of  woollen  stuff: 

'  Diameter  of  circular  bottom,  cut 4       inches. 

Length  of  rectangle 10.42    " 

Height 5 

Diameter  of  cartridge  finished 2.8      " 

Sabois. 


Diameter  of  conical  ]iart.  j  y0/J0'^'  \ 


Cavity  for  thr  Khali,  j  jj 

„,.,.,  ._,       t  Diameter 

cy,™d"for «'■"'"•  i  n.*i,i 

Distance  froir.  miditl*  nfemovi-  :v  bottiim  of  sabot. . 
Width  ofgroov 
Depth  of  gt 


AMMUNITION. 


Caps  for  Cartridges 


tridge  ia  covered  with  a  paper  cnp. 


Width  (cylinder  developed)  . . 

Flat  former  for  cap.  -j  wil|(i| 

[  Thickness  .... 

Height  of  cap 

Cylindrical  former  for  choking  cups. . 


Shells  and  Spherical  Case  Shot. 


ie  as  for  oilier  pieces  of  the  si 


:  The  composition  is  contained 
it  of  firing,  into  a  wooden  plug 


The  shells  find  spherical  case  shut  ore 
calibre. 

The  fuzes  arc  like  those  for  field  3 
in  a  paper  case,  which  is  inserted,  al 
previously  driven  into  the  fuze  hole. 

These  fuzes  being  all  of  the  stime  length ,  the  time  of  burning  is  regulated  by 
the  proportions  used  in  making  the  fuze  compnsitkm;  see  Chapter  X. 

The  3  second  fuzes  arc  colored  bltuk;  the  3  second,  red;  4  second,  green. 

After  the  shcli  nr  spliericnl  (.vise  Ins  I'cen  strapped  lo  the  sabot,  it  is  charged 
with  ponder;  the  fuze  ]>lu\.r  is  then  driven  in,  and  the  hole  for  the  paper  fuze 
reamed  out.  This  hole  is  then  slopped  with  a  plug  of  tow,  pressed  in  hard. 
The  wooden  plug  should  project  about  .  1  inch  from  the  fuze  hole. 

Charge  of  shett 1    oz.  rifle  powder. 

(     4J  oz.  rifle  powder. 
I    78    musket  balls, 


Charge  tifspher. 


Canisters. 

The  canister  for  the  mountain  howitzer  is  filled  with  musket  balls;  its  di 

ins  and  weight  arc  as  follows: 

Length  of  tin  for  the  cylinder,  (lap  included) ....  14.4     inches. 

Height  of  do 4.          " 

Interior  dinmeler  of  cylinder 4.47       " 

Diameter  of  plates 4.49      " 

Throkoem  e-fboUon  iron  pmc 0.95     " 

Thickness  of  sheet  iron  cover (1.07       " 

Number  of  bslls  in  each  tier 37 

Nil  I,,  I. .!■:,■  of  hint*  of  balls 4 

Whole  number  of  balls 14S 

Height  of  finished  i'jihImit.  ini'ludiin;-  sabot 6. 85  inches. 

Weight  of  finished  canister,  including  sabot 11.2     lbs. 
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Fixed  Ammunition. 


™™.„™™.„.. 

Shell. 

Spherioa 

In. 

5.9a 
8.17 

LbB. 

11. 
11.6 

Canister. 

Height  of  shell  straped,  or  canister  with  sabot... . 

In. 
5.9-2 
8.17 
Lbs. 
9.3 
9.B 

Id. 
6.R5 
9.1 
Lbs. 
11.2 
11.8 

Primers. 
Friction  fuses  are  generally  used  for  the  mountain  howitzer,  for  which  they 
ire  particularly  convenient,  in  dispensing  with  the  lock.     But  the  lock  with 
n  primers  may  be  used,  or  the  common  tube  and  match. 

Packing  Ammunition. 


DIMENSIONS  1 

NO  WEIGHTS  OF  BOXES. 

Shells. 

filler], 'u 

c,:r 

III. 

In. 

Id. 

27.5 

9.5 
12. 

Number  of  rounds  ii 

s. 

13. 

Lba. 

Lbs. 

Lba. 

■■ 
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AMMUNITION  CHEST. 
Wood  !  2  mils;  2  sides:  1  bottom.  —  I  pant!  and  2  rinmps.  Tor  ihe  lid. 

■2  berfafs,  for  the  handles ;  8  ktmoj.     2  handles,  of  1  inch  rope. 
Iron;  1  brace;  lnnl — 1  j/mlpin/f;  ]  rii't);   1  srrtw,*  I  luntoucMt. 
4  corner  plates;  40  senres;— 2  hingts;  2G  scrett's. 
2  iWiingc'miji'.-  S.'irWfts;    1  ripfls. — 1  ftasp,'  4  seraea. 

1  linen  coyer,  painled,  and  fus  i  f  .'.'(I  wiili  1G0  dipper  tacks. 

2  Ualaer  loops,  for  linstock  ;  8  icml. 
Interior.  Division*  :  .-!  ir,/:?  deals,  ftic sujjpoflirg tli 

they  nre  glued  to  the  aides  nnd  fastened  by  33  nails.    8  short  cleats,  fasLencd  will; 
8  screw  and  1G  iiatis. 

Masks ii  of  Packing.  The  ■■Ur:  i  i-oniiiin-  -  rounds  of  fixed  ammunition,  viz: 
Qshtlb,  5  spherical  cose,  and  1  canister.  Four  of  the  spherical  case  are  placed  in 
the  boltom  tier,  with  the  balls  down  ;  the  remaining  ■pbarkt]  ease,  the  shells 
and  the  canister  in  the  upper  lier,  with  ihe  cartridges  down  ;  the  canister  in  ihe 
right  hnnd  end  of  ihe  chest.     In  each  chest  are  placed  : 

2-second  fuzes,  I'llnei) 4 

3-secon.l  fu7J>»,  (rtfl 7 

4*second  (nxea,  (gnw»). 3 

Priming  lubes 5 

Friction  primers 10 

Port-fire 1 

Slow  match 2  yards. 

The  fuzes  and  primers  wrapped  in  wain  prciol  pimer.  nnd  the  whule  load  well 

A  supply  of  friction  primers,  equal  to  half  the  number  of  rounds  of  ammuni- 
tion belonging  to  the  batlery,  should  he  carried  in  reserve. 

Implements  and  Equipments  for  each  Carriage. 

1  handspike  )       ,. 

1  sponge  and  rammer     J  on  *»»  «™§ «• 

1  sponge  cover,  on  ihe  sponge. 

1  venl  cover,  on  the  gun. 

]  linstock,  in  the  loops  on  the  ammuniuon  chest. 

1  havreaack, 


1  fuse  pouch, 

1  small  tarpaulin, 

1  priming  wire,  in  llie  tube  pouch. 


J  f±  £?&■  -  the  pack,  with  the  ammunition  cheats. 


.e  plug  r. 
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PORTABLE    FORCE. 

Tho  ktarlh  is  of  sheet  iron,  No.  13,  bent  into  n.  hollow  form,  mid  riveted  lo 
an  aim  frame.  The  hack  of  [lie  hearth  is  bent  under  the  bottom  and  riveted  to 
it.  The  border  of  the  he.irtli  is  bent  round  the  back,  and  La  riveted  to  it  and  to 
the  frame.  The  back  of  the  fire  place  is  of  sheet  iron,  No.  13,  connected  with 
the  back  of  the  hearth  by  Iico  brass  hinges,  which  are  riveted  to  each.  The 
edges  of  both  the  back  pieces  ore  stiffened  by  strips  of  sheet  iron  riveted  to 
them.  An  nip-  l/iu-l;  is  fui-ni-.-iI  by  n  pioj/e  of  f-lifei  iron,  No.  7,  b»nt  but  into  a  con- 
vex shape,  and  riveted  to  the  inside  of  the  back  plats  of  the  Ere-nlnce.  A  hut- 
Ion,  turning  on 
to  fasten  this  pi 
turned  down  on  its  hinges. 

The  frame  is  supported  by  lliree  legs,  which  are  connected  with  it  by  bolts,  30 
that  they  can  he  folded  up  close  to  the  frame.  The  front  leg  is  divided  into  two 
branches,  which  are  bolted  to  two  eye  pieces  that  nre  riveted  to  the  3ides  of  the 
frame.  The  two  other  legs  art  connected  together  by  a  cross  bar,  with  a  nut 
at  each  end.  This  bar  supports  also  the  fork  in  which  the  bellows  handle 
works.  The  legs  of  the  frame  have  round  tenons  at  the  lower  ends,  with 
shoulders  which  rest  on  three  &nc!(tl  plates  jiiiaclicJ  to  the.  side  of  the  forge 
chest,  for  the  Iniw.;  in  stum!  on  when  set  up  for  use. 

The  billot*-  if  iron,  with  a  wooden  head.     U  ia  attached  to  a  fork 

which  fits  in  a  square  hole  in  the  cross  bar  joining  the  rear  legs  of  the  frame. 
The  lower  end  of  the  handle  is  hooked  into  a  coimeciijur  red  attached  to  the  re»r 
end  of  the  bellows;  it  is  fastened  to  this  rod  by  a  sliding  catch  which  is  secured 
by  a  thumb  screw.  When  the  bellows  is  dismounted,  this  rod  is  hooked  into 
an  eye  on  the  upper  side  of  the  bellows,  to  keep  it  closed. 

The  bellows.  The  frame  consists  of  an  upper,  a  loicir,  and  a  middle  plank, 
(walnut)  and  lino  ribs,  (poplar,)  connected  by  a  cross  head,  as  in  a  common 
smith's  bellows.     There  are  valves  in  the  middle  and  the  lower  plank. 

A  oar  of  iron,  attached  to  the  middle  plank,  terminates  in  two  journals,  which 
support  the  bellows,  fitting  in  the  joints  of  the  rear  legs  of  the  frame  of  the  forge. 

The  nozzle,  of  sheet  iron,  ia  inserted  into  the  cross  head,  above  the  middle 
plank.  It  enters  into  a  cast  iron  pipt  which  is  attached  10  the  rear  of  the  forge 
back  by  means  of  n  bridle  boiled  to  tho  back  plate  of  the  hearth. 

A  handle  is  attached  to  a  plate  which  is  fastened  on  the  upper  bellows  plank. 
A  leaden  weight  of  one  pound  is  attached  to 
rivets  which  hold  the  eye  plate  on  the  connecting  ri 

The  ieilotcs  leather  (calfskin)  is  fastened  to 


i  the  inside  of  the  lower  plank  by  the 

necting  rod. 

•>  the  planks  by  small  bellows  nails. 


The  f 
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a  of  sheet  iron,  stiffened  with  a  band  at  lop,  and  fur- 


nished with  a  linn  die. 

The  anvil  is  lilted  into  a  block  of  tough  otik,  or  other  hard  wood,  and  fas- 
tened by  an  iron  pin.  The  block  has  a  band  round  the  top.  Ttuo  rings  fastened 
by  staples  serve  for  handles. 

Tub  co*l  sua  is  made  of  strong  leather.  It  is  14  inches  in  diameter  and  18 
inches  high ;  it  is  closed  at  the  top  by  a  leather  Btrap  passing  through  slits  in 
the  sack. 

TOOL  CHESTS, 

Chests  for  the  Forge  and  Smith's  Tools. 

The  forge  and  the  smith's  tools  are  packed  in  two  chests,  which  are  alike, 
except  in  the  interior  divisions.  The  forge  cheat  has  socket  plates,  for  the  lega 
cf  the  forge  to  stand  on. 

Wood,  (walnut.)  Two  ends  and  turn  sides,  dovetailed  together.  One  button 
let  into  the  ends  and  sides  and  fastened  by  thirty-hco  nails.  One  lid,  made  with 
two  fiiti  clamps,  like  that  of  the  ammunition  chest. 

Irons.    Four  corner  plates,  of  sheet  iron,  No.  16,  fastened  each  by  eighteen 

Turn  handles-  The  straps  are  turned  under  the  bottom  of  the  chest.  They 
are  fastened  each  by  one  rivet  and  four  screws. 

Two  fringes.  The  short  strap  Is  fastened  to  the  inside  of  the  lid  by  one  rivet 
and  Ihree  screws.  The  long  straps  are  bent  under  the  bottom  of  the  chest  and 
fastened,  each  by  three  rivets  and  eZeoen  sows.  Two  of  these  rivets  hold  the 
bridle  for  the  (uahing  cAain,  which  is  placed  nt  the  same  distance  from  the  bottom 
as  in  the  ammunition  cheat. 

One  hasp.    The  strap  is  let  into  the  inside  of  the  cover  and  fastened  with  four 

One  limp  staple  and  plate.  The  staple  is  riveted  into  the  plate,  which  is  fas- 
tened to  the  bo:  with  (mo  rivets. 

One  linen  covering',  like  that  of  the  ammunition  chest. 

Three  socket  plates,  fastened  on  the  back  of  the  forge  chest,  each  by  four 
seravs.  They  have  holes  in  them  for  the  legs  of  the  frame  of  the  forge  to 
aland  in,  when  it  is  mounted  for  use. 
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Contents  of  the  Forge  Chest  and  manner  of  packing. 

The  lege  are  folded  up  close  to  the  frame,  and  the  back  of  the  fire-place  it 
turned  down  on  the  hearth  and  fastened  by  its  catch. 

The  bellows  ia  closed  and  fastened  by  the  connecting  rod,  the  handle  being 
detached. 

The  fire-place  and  frame  are  placed  against  the  back  of  the  chest,  the  hearth 
outwards.  They  are  kept  in  place  by  it  clamp  which  fits,  over  the  top  of  the 
frame,  into  an  iron  staple  fastened  by  two  screws  to  the  back  of  the  chest. 

The  billows  is  placed  on  its  side,  with  its  top  against  the  front  of  the. chest- 
One  journal  goes  into  a  hole  in  a  cleat  screwed  to  the  bottom.  The  nozile  is 
supported  by  a  notched  board  which  is  framed  into  a  cleat  screwed  on  the  bot- 
tom of  the  chest,  and  it  is  held  fast  by  a  buckle  strap  passing  through  a  staple 
in  the  board.  A  clamp,  with  a  hole  for  the  upper  journal,  goes  across  the  top 
of  the  bellows,  and  is  held  by  staple  plates  screwed  to  the  front  and  back  of 
the  chest.  • 


a  brackets  on  the  right  et 


Contents  of  Smith's  Tool  Chest  a 


r  of  packing. 


The  anvil  and  its  black  i 
anvil  in  a  mortise  made 
lened  by  a  leather  strop  a 
r  backet,   (it 


■e  placed  in  the  bottom  of  the  chesi  ;  the  head  of  the 
in  a  cleat  screwed  on  the  bottom.  The  block  is  fas- 
id  buckle  to  an  iron  staple  in  the  bottom  of  the  chest. 
i,)  on  the  anvil  block,  resting  on  a  moveable  cleat 


which  is  hollowed  nut  to  fit  the  block  and  the  bucket. 


One  pair  shatiag  pint 


In  n  wi.inlrn  Hem,  on  iht  front  of  ilie  chest. 


One  sliotmg  hammer, 
One  splitting  chisel. 


it  the  from  of  the  chest. 


J  In  a  triangular  deal,  in  the 


One  ftorriir,  ~i 

One  clinching  iron,  Uni  wooden  rack,  on  the  left  end. 
On*  shoeing  knife,    j 
One  poker, 
One  sllontl. 
One  rake, 
One  nailpunei. 

One  huttrcts,  hung  on  two  hooks  in  the  front  of  the  upper  shovel  ruck,  and 
held  fast  by  a  wooden  button. 

One  toe  knife,  in  two  cleats,  on  the  back  of  the  cheat,  near  the  top. 


o  wooden  racks,  on  the  back  of  the  chest. 


f  Io  two  racks,  on  the  back  of  the  chest,  near  tbe  left  end. 


One  rasp, 

Tao  flat  flies  fastened  by  two  cleats  and  a  button  to  the  inside  of  the  lid. 

Ten  pounds  of  horse  shoe  noils,  in  two  bags ;  one  on  the  bottom  at  the  left  end, 
the  other  in  the  water  bucket. 

The  bags  of  horse  shoe  nails  should  be  distributed  in  the  two  chests  so  as  to 
equalize  and  adjust  the  weight  on  each  side.  They  should  be  packed  in  tow, 
to  prevent  injury  to  the  tools. 
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Carriage  maker's  tools  and  Stores. 

The  tools  and  stores  for  the  use  of  i 
end  equipments,  are  packed  in  two  ell 
nition,  bat  without  the  interior  divisions. 

The  hasp  and  hasp  staples  are  like  those  of  the  forge  chest. 

The  two  chests  are  designated  by  the  letters  A  and  B. 

Contents  of  Carriage  maker's  Tool  Chests. 


Che 

iA. 

Chest  B. 

1  claw  hatchet, 

1  hand  aw, 

1  Hililisi^  lintchel, 

1  claw  hatchet, 

'2  firmer  chisels,  J  and  |  inch, 

1  nailing  hatchet. 

1  trying  square, 

2  firmer  chisels, 

1  bevei; 

1  firmer  gouge, 

2  augers,  j  and  |  i 

liindle, 

1  pair  compasses, 

1  riveting  hammer 

1  trying  square,  sin 

inches. 

1  hand  saw, 

1  scriber, 

ljach  plane, 

1  riveting  hammer 
1  mallet, 

1  rule,  (two  feet,) 

3  gimlets, 

■ 

3  gimlets, 

1  screw  driver, 

2  hand  saw  files, 

I  wood  rasp, 

ii  M'nuil  tiles,  twelve  inch, 

2  sickles, 

6  brad  awls, 

3  tickle*, 

1  priming  wire, 

1  gunner's  gimlet, 

1  gunner's  pincers 

1  Fuze  plug  reamer 

2  papers  of  sprigs, 

1  priming  wire, 

2  papers  tacks,  8  o 

.  and  12  oz. 

DIMENSIONS    AND   WBIGHT9. 

Dimensions  and  Weights  of  gun  carriage  and  equipment. 


Gun  Carriage. 

Distance  between  the  inside  of  trunnion  plaits 

Diameter  of  trunnion  holes 

Depth  of  axis  of  trunnions  below  upper  face  of  trunnion  [■)■«  . 

Distance  of  axis  of  trunnions  in  rear  of  nxia  of  atirin-r.  ihe 

being  in  battery,  on  horizontal  ground  .. 


Distance  from  ans  of  trunnions  to  axis  ofaxlctree 

Hoighl  nfaxis  of  trunnions  above  the  grounil .. 

v„,i«.  Mi  or  to  j'i™£!:™;! I;;::;;:::-:::; 

Distance  between  the  points  of  contact  fit  u  bed*  and  trail  with  the 

ground  line 

PiKtaiiM  from  front  of  wheels  to  end  of  trail,  the  jiirte  bning  10  In 
Distance  of  the  muz?Je  of  the  piece,  in  battery,  in  rear  nf  whei 

Length  of  gun  isrnage,  without  whtels 

Length  of  thill 

Whole  length  of  theasletree 

Track  of  the  wheels 

Height  of  wheel 

Dish  of  finished  wheel 

.immtintiion  Cfccsf,  l  Interior  length. 

or  J  ■     "      width 

Ctniagr  maker't    Tool   L'htU- (  depth. 

Fbrge  CVtl,        I  [ntfnnr  length 

or  ]       '       width 

Smtrt'i   Toil  I'Jutt.  (        "       depll 


mplete,  with  implements.. 


Halter 

Peek  saddle  and  haruiss 

Ijiahing  girlh  and  rope 

Ammuoition  cheat,  or  carnage  maker's  tool 
Forge  cheat,  or  smith's  tool  cheat,  ernpiy .. 

Ammunition  chest,  packed 

Forge  chest,  packed 

Smith's  tool  chest,  packed 

Coal  sack,  filled  with  charcoal 


rini-.iii  s  mm  cnesi 
Coal  aack,  filled  I 
Carriage  maker's 


ij 
12 
IS 
W 
■■■■ 
IS 


I. — MOUNTAIN  AR.TILLHRY. 


Packs. 


1.  The  howitzer  and  the  thill  of  ihe  carriage.    Weight  250  pounds. 

3.  The  gun  carriage,  with  wheels  and  implements.     Weight  295  pounds. 

3.  Two  ammunition  chests,  with  the  hairesack,  tube  pouch,  and  fuze  pouch, 
covered  with  the  tarpaulin.    Weight  238  pounds. 

4.  The  two  forge  chests.    Weight  232  pounds. 

5.  The  two  chests  for  carriage  makers  tools,  (90  pounds,)  with  thecoal  sack, 
(25  pounds.)    Weight  115  pounds. 

The  same  kind  of  pack  saddle  aeries  for  each  of  these  packs.   Weight  of  sad- 
dle and  harness,  complete,  53  pounds. 

Bill  of  Timber  for  Mountain  Howitzer  Carriage,  Sec. 


it 

z 

D'™cT(a°™hT 

ailUAEKS. 

Length. 

WldLl 

Thick- 

Gim  carnage  body. 

a 
s 

s 
fit 

IS 
9 

In. 
66 
44 

11 

20 
21 

In, 
9. 
5. 

9. 
S.5 
5.5 

In. 
7. 
3. 

Oak. 

Young,  tough 
hickory. 

Two  vfhetts. 

One  thill. 

BILL  OF   IRON. 


Bill  of  Iron  for  Mountain  Howitzer  Carriage. 


Is  Mo.  2 

adapike  -m:ile,  bolts  No.  ] 

t^Sn,3 ._ 

»  No.  4 

Eye  pins  No.  1 

Elevating  stre* 

Muis  No   1 

fH.i-i  .  |p:k£-  f.rap  and  linth  \iina. . . 

Washers  No.   1 

Axle  bonds 

Cup  square  keys 

Not  No.  3 

Head*  of  key  and  thin  bolus 

Nuls  No.  4 

Ferrules  for  axletreo 

Washer  huoke 

tJndentr&p* 

H  mdjaa  fur  elevating  strew 

Trunnion  plate*  and  tap  squares . . 

Washers  No.  4 

Ki.fr  nf  lunette 

Trajl  plate 

Axleshean 

Lunelle. 


0.1.1 
0.73 
0.36 


7.31  I 

0.12 

8.SM 

0.11 

3.38 

U.26 

D.27 


Mi  0- 
3.50 
*;   1' 


Hammered. 
Hammered. 


Box  for  elevating  screw  . 
Two  wheels. 

Band  nails  No.  1 

Tire  bolts  No.  1 

Brow  bands 

Nuts  No.  1 

End  bands 

WasLiersNo.  1 

Tires 


= 
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Bill  of  Iron  for  Mountain  Howitzer  Carriage. — Continued. 


Bolts  No.  2 

Key 

Snpporuns;  bar 

Crass  btu  plate 

.  i  .-,!■! nit:?:..-,   i  '-•: 

Chains,  and  rivels  Mo.  2. . . . 

Hinges  and  hasp  strap 

Bridles  and  brace 

Turnbuckle  plate 

Corner  plates 


Staples  and : 

Bolts 

Nuts 

Arc  plates  . 


0.25  ;Round,  12. 
0.375  Do.  37. 
0.75     0.375     l.i 


Ranges  of  Mountain  Howitzer. 


CHAPTER    SEVENTH. 


PAINTS,    LACKERS,    ETC. 

COMPOSITION   AND    PREPARATION. 

The  proportions  are  given  for  100  parts  by  weight  of  prepared  colors,  die, 
when  riot  otherwise  designated. 

A  gallon  of  Linseed  oil  weighs 7.5   lbs. 

Spirits  of  turpentine 7.25    " 

Japan  varnish 7.        " 

Sperm  oil 7.12   " 

Nealsfootoil 7.63   " 

Boiled  Oil. 

Raw  linseed  oil 103. 

Copperas 3.15 

Litharge 6.3 

Put  the  copperas  and  litharge  in  a  cloth  bag  and  suspend  it  in  the  middle  of 
the  kettle.  Boil  the  oil  4£  hours,  with  a  slow,  even  lire,  so  thai  it  may  not  be 
borot :  then  let  it  stand  and  deposit  the  sediment. 

Drying*. 

Mixture  of  copperas  and  litharge  taken  from  lite  boiled  oil  60 

Spirits  turpentine 56 

Boiled  oil 2 

The  mixture  taken  from  the  boiled  oil  to  be  ground,  and  mixed  with  the  tur- 
pentine and  oil. 

Putty. 

For  filling  cracks  in  wood: 

^                           Spanish  whiting,  pulverized 81.6 
Boiled  oil 20.4 
Mode  into  a  stiff  paste.      If  not  intended  for  immediate  use,  raw  oil  should  be 
used,  aa  the  putty  made  with  boiled  nil  hardens  quickly. 

AnothtT  kind  of  putty  for  the  game  purpose  is  made  by  mixing  fine  sifted  oak 
saw  dust  with  linseed  oil  which  has  been  boiled  until  it  assumes  a  glutinous  con- 
sistency. 
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White  paint. 

For  inside  wort.        For  outside  work. 

While  lead,  ground  in  oil. 80    80 

Boiledoa 14.5. 9 

Raw  oil _ 9 

Spirit*  turpentine 8    4 

Grind  the  white  lead  in  the  oil,  and  add  the  spirits  of  turpentine. 
New  wood  work  requires  about  1  lb.  to  the  square  yard,  for  3  coats. 

Lead  color. 

White  lead,  ground  in  oil 75. 

I  Lampblack 1. 

Boiled  linseed  oil 23. 

Litharge 0.5 

Japan  varnish 0.5 

Spirits  turpentine......... 3.5 

The  lampblack  and  the  litharge  are  ground  separately  upon  tbe  stone,  in  oil, 
then  stirred  into  the  white  lead  and  oil ;  the  turpentine  and  varnish  are  added 
as  the  paint  is  required  for.  use,  or  when  it  is  packed  in  kegs  for  transportation. 

Black  paint. 

Lampblack  ., 28 

Litharge 1 

Japan  varnioh. 1 

Linseed  oil,  boiled 73 

s  turpentine 1 


PAINTS. 

Liquid  Olive  Color. 
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.  , 

Stirred  together  in  a  paint  pot. 

Brainard,$  Paint. 

Dissolve  10  lbs.  of  shellac  in  10  gala,  of  boiling  water,  adding  30  or.,  of  si 
ajratus.     Mix  this  solution  with  an  equal  quantity  of  paint  prepared  in  [he  nana 
manner.    This  paint  is  economical  and  durable. 

Quantity  of  paint  required  for  a  carriage. 

„„.,„„.«. 

Lead 

Olive. 

Black. 

Field  gun  carriage  and  limber,  wiih  implements 
Caisson,  with  limber  and  implements,  &c 

Lbs. 

G 
8 
6 
7 

e 

Lbs. 
10 
15 
10 
13 
14 
11 

Lbs. 
0.75 

0.6 

0.75 

Casemate  carriage  and  chassis,  with  implements 
Barbette  carriage  and  chassis,  with   mplements 

A  priming  of  lead  color  and  two  coats  of  olive  color  are  applied  to 
work,  and  1  coat  of  lead  color  and  1  of  black,  to  the  iron  work. 

Paint  for  Tarpaulins. 
A  square  yard  takes  2  lbs.  for  3  coats. 

Beeswa 

Spirits  lament"  ne 

Dissolve  the  beeswax  in  the  spirits  of  turpentine,  with  a  gentle  heat,  and  mij 
the  paint  warm. 

2.— Add  12  oz.  of  beeswax  to  1  gallon  of  linaeed  oil,  and  boil  it  two  hours 
prime  the  cloth  with  this  mixture,  and  use  the  same,  in  place  of  boiUd  oil,  fo 
mixing  the  paint.     Give  two  coats  of  paint. 
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Grey,  or  Stone  Color,  (for  Buildings.) 
1st. 

White  lead,  in  oil 78.     . 

Boiled  oil 9.5  . 

Raw  oil 9.5  . 

Spirits  of  turpentine 3. 

Turkey  umber 0.5 

Lampblack 0.25 0.35 

Yellow  ochre 3. 

Mixed  like  the  lend  color. 

A  square  yard  of  new  brick  work  requires,  for  2  coats,  1.1  lb.  i  for  3  coats, 
1.5  ib. 

Cream  Color,  (for  Buildings.) 

1st  cdeU.  Sod  coat. 

While  lead,  in  oil 66.66   70. 

Pencil  yellow 3.33 3.33 

Japan  varnish 1.33 1.33 

Raw  oil 38 24.5 

Spirits  turpentine 2.25 2.25 

square  yard  of  new  brir.k  wurk  requires,  for  1st  coat,  0.T5 ;  for  2nd  coat, 
0.3  Ib. 

Wash  for  Buildings. 

Boil  half  a  bushel  of  flaxseed  in  5  gallons  of  water,  and  use  this  for  slaking 
1.5  gals,  of  lime.  Add  1  gal.  of  salt,  1  gal.  of  fine  sand,  and  as  much  water  as 
may  be  necessary  Lo  thin  it.     Stir  it  frequently  to  prevent  the  sand  from  settling. 

To  give  this  wash  a  ere  am  color,  add  yellow  ochre;  for  a  grey  or  slone  color,  add 
lampblack,  previously  deadened  with  whiskey,  and  a  small  quantity  of  ochre. 

Linseed  oil,  with  a  small  quantity  of  glue  mixed  in  it,  is  sometimes  used,  in- 
stead of  flaxseed. 

To  make  the  wash  incombustible,  add  1  lb.  of  alum  and  J  Ib.  of  pots 

Lacker  for  Iron  Ordnance. 

1. — Black  lead,  pulverized 12 

Redlend 12 

Litharge 5 

Lamplack 5 

Linseed  oil 66 

Boil  it  gently  about  twenty  minutes,  during  which  time  it  must  be  « 


Lacker  far  Iron  Ordnance. 

2.—  Umber,  ground.. 3.75 

Gum  shellac,  pulverized 3.75 

Ivory  black 3.75 

Litharge 3.75 

Linseed  oil 78. 

Spirits  of  turpentine 7.25 

The  oil  must  be  first  bailed  half  an  hour.  The  mixture  is  then  boiled  24 
hours,  poured  off  from  the  sediment  and  put  in  jugs  corked. 

3.— Coal  Tar,  (of  good  quality,) 3  gals. 

Spirits  turpentine 1  pint. 

The  turpentine  to  be  added  in  small  quantities  during  the  application  of  the 
lacker. 

In  applying  lacker,  the  surface  of  the  iron  must  be  first  cleaned  with  a  scraper 
and  a  wire  brush,  if  necessary,  and  the  lacker  applied  hot,  iu  two  thin  coals, 
with  a  paint  brush.     It  is  best  done  in  summer. 

Old  lacker  should  be  removed  with  a  scraper,  or  by  scouring,  and  not  by 
heating  the  guns  or  balls,  by  which  the  metal  is  injured. 

About  5  gallons  of  lacker  are  required  for  100  field  guns  and  1,000  shot ; 
about  1  quart  for  a  sea-coast  gun. 

Lacker  for  Iron  Ordnance,  (used  in  the  British  service.) 

Anti-corrosion 40  Iba. 

Grant's  black,  ground  in  oil 4    " 

Red  lead,  as  a  dryer 3    " 

Linseed  oil 4  gals. 

Spirits  turpentine 1  pint.    »    ' 

This  mixture  when  well  stirred  and  incorporated,  will  be  fit  for  use;  but  as  by 
long  keeping  in  this  state  it  becomes  hard,  no  more  should  be  mixed  than  may 
be  required  for  immediate  use. 

Jlnlwomsm: — Slag  from  iron  foundries,  pounded 13 

Chalk 19 

Soot,  common I 

Lacker  for  Small  Arms,  or  for  Water  Proof  Paper. 

Beeswax 13  lbs. 

Spirits  turpentine 13  gal*. 

Boiled  linseed  oil 1     " 

All  the  ingredients  should  be  pure  and  of  the  best  quality.  Heat  them  to- 
gether in  a  copper  or  earthen  vessel,  over  a  gentle  fire,  in  a  water  bath,  until 
they  are  well  mixed. 
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Lacker  for 
Linseed  oil,  boiled 

While  lead,  groun 

Rosin,  pulverized 

Add  the  litharge  to  the  oil ;  let  it  simmer  over  a  slow  fire  3  hours  ;  strain  it, 
and  add  the  rosin  and  white  lead  ;  keep  it  gently  warmed,  and  stir  it  until  the 
rosin  is  dissolved.     Apply  it  with  a  paint  brush. 

Varnish  for  Holsters,  Scabbards,  Sfc,  (or  Patent  Leather.) 
For  1st  and  Soil  cools. 

Pnissian  blue,  in  hiropi 4. 

Sugar  of  lead 0.7 

Aqua  fnrtie. 0.7 

Linseed  oil  uoiled.... 70. 

.    Sp.rus  turpentine 34.6 

The  ingredients,  except  ibe  turpentine,  are  boiled  together  in  an  iron  kettle  8 
hours,  when  the  mixture  will  assume  a  brilliant  Mack  color.    When  the  varnish 
is  nearly  cool,  stir  in  the  turpentine.    The  kettle  in  which  the  varnish  is  made 
should  be  of  u  capacity  to  hold  double  the  quantity  of  varnish  to  he  boiled. 
For  tin  3d  or  finishing  woJ. — Cofsl  Vahnibh. 

Gum  copal,  (in  clean  lumps) 26.5 

Boiled  linseed  oil 42.5 

Spirits  turpentine 1 31. 

This  varnish  is  made  in  a  copper  vessel,  smallest  al  top,  in  the  form  of  a  still. 

Put  the  copal  in  the  vessel,  set  it  on  a  charcoal  fire  for  one  hour,  in  which 

lime  it  will  melt,  and  all  the  watery  particle!  will  evaporate.    Add  the  oil  whilst 

the  copal  is  warm,  but  not  boiling  hot.     When  nearly  cool,  add  the  turpentine, 

which  will  give  it  a  proper  consistency  for  use. 

For  5  lbs.  copal  and  the  proper  proportions  of  ail  and  turpentine,  the  vi 
should  hold  six  gallons. 
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Japan  Varnish. 

Litharge 4 

Boiled  oil 87 

Spirits  turpentine 2 

Red  lead 6 

Gum  shellac 8 

Sugar  of  lead 2 

White  vitriol 1 

Japan  varnish  is  generally  purchased  frnm  the  paint  sellers.  It  ia  made  by 
boiling  over  a  slow  charcoal  lire,  for  five  hours,  all  the  ingredients,  except  the 
turpentine,  nnd  a  small  portion  of"  the  oil;  the  latter  is  added  as  required  to  check 
the  ebullition  and  allay  the  froth  which  rises  to  the  surface.  It  must  be  con- 
tinually stirred  with  a  wooden  spatula,  and  great  tare  is  necessary  to  prevent 
it  from  taking  lire. 

The  turpentine  is  added  after  the  varnish  is  nearly  cool,  and  it  is  stirred  wall 
in.     The  varnish  must  be  put  in  demijohns  or  close  cans,  and  kept  tightly 

Grease  for  Carriage  Wheels. 

Hog's  lard,  softened,  (if  fresh,)  by  working  it. 

If  this  cannot  be  procured,  faffoio  or  other  grease  may  be  used;  if  hard,  it 
should  be  melted  with  fish  oil. 

About  1  lb,  of  grease  is  required  for  four  wheels. 

Booth's  Patent  Grease  for  Railway  Jlxles. 

Water 1  gal. 

Clean  tallow 3  lbs. 

Palm  oil 6  lbs. 

Common  soda J  lb. 

Or,  Tallow 8  lbs. 

Palm  oil ID  lbs. 

To  be  heated  to  about  210°,  and  to  be  well  stirred  until  it  cools  down  to  70°. 


SMALL  ARMS    AND   ACCOUTREMENTS. 
NOMENCLATURE. 

Percussion  Musket.— Plate  15. 

BinBEL.  1st  reinforce  (from  the  breech  to  [lie  comer  of  the  riots  anil  ovals 
1.89  in.;)  2d  reinforce  (to  the  lower  bond,  &.8  in.;)  chase  (to  the  top  of  the 
tipper  band, '38.66  in.;)  muzzle,  hayonit  Md,  breech,  flats  and  ovals,  cone  seat, 
fence,  vent,  bore,  thread  for  breech  screw,  thread  for  Ihe  cone. 

Rheum  screw.  Plug,  with  its  threat! ;  tenon,  shoulders,  tang,  tang  screw 
hole,  notch  for  aide  screw,  chamfer. 

Tang  screw  :  shoulder. 

Cost :  screw  ihread,  shoulder,  square,  cone,  vent. 

Batonet.  jBlnifc;  point,  face  flute,  back  flutes,  edges  of  back  and  blade, 
corners,  elbow,  neck. — Socket:  muzzle  end,  bridge  end,  bridge,  mortice,  shoul- 
der for  the  clasp,  stop  pin. — Clasp:  body,  studs,  bridge,  groove,  slop,  claip- 


Lock.  Lock  plate:  front  and  rei 
vex  ;  3  boles,  for  the  ptvoLs  of  the 
the  tumbler;  6  screw  holes;  1  i 
body,  hood,  comb,  countersink, 


nds,  middle,  sides,  bolsters,  chamfer,  can- 
tin  Bpring,  and  bridle,  and  for  the  arbor  of 
tine  for  the  aear  spring  stud.— Hammer: 
,   tumbler  hole—  Tumbler:    body,  friction 


shoulder,  arbor,  (qUOfe,  pivot,  hook,  half-cock  notch,  cock  notch,  screw  hole — 
Tumbler  itrae.— Biiille:  body,  eye,  pivot,  three  holes  for  the  tumbler  pivot,  sear 

1  screw  and  bridle  screw — Bridlt  screw.— Sear:  body,  eye,  nose,  tang,  screw  hole, 
friction  shoulder— Sedv  screw. — Sear  spring:  blade  (upper  and  lower  branch  and 
elbow,)  eye,  atud,  notch,  chamfer,  screw  hole — Senr  spring  scrtie. — -Wain  spring .- 
ijJjule  (upper  and  lower  branch  nml  elbow,)  houk,  pivot,  eye,  (rest  and  point,) 
chamfer,  acrew  hole.— JJain 
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for  Ike  swivel  rive [. — Middle  band  nehltl:  wire,  eye,  holes  in  the  eye,  rivet. 
Middle  band  spring1.-  stem,  wire,  shoulder.— Lower  band:  body,  tang, 
Lower  unnJ spring:  same  B3  middle  band  spring. — Side  plate:  body,  eyes  and 
holes  far  the  aide  screws.— Guard. — Guard  plate:  body,  bolsters,  trigger  stud, 
2  holes  for  the  guard  bow,  2  for  wood  screws,  1  for  tang  screw,  1  for  trigger- 
screw Guard  boil):  body,  pillars,  stems  with  their  screw  threads,  swivel  stud 

and  hole;  2  nuts  for  stems — Swivel  and  rivet — Trigger:  blade,  tang  or  finger 
piece,  hole  for  the  screw  .—Trigger  screw — Two  wood  screws  for  guard  plate. — 
Butt  plale:  body,  toe,  heel,  corners,  tang,  screw  holes.—  Two  wood  strata  for 
butt  plate. 

RiMROD. — Stem,  head,  screw. — Ramrod  spring;  stem,  eye,  spoon. — Pin  for 
rod  spring. — Stop  for  rod. 

Stock. — Butt,  comb,  handle,  head,  focings,  1st  and  2nd  reinforce,  chase, 
shoulders  for  the  lower  and  middle  bands  ;  grooves  for  the  barrel  and  ramrod ; 
beds  for  the  tang  and  tenon,  lock,  side  plate,  guard  plate,  nuts  of  the  guard  bow 
and  trigger  stud,  butt  plate,  rod  spring  and  band  springs  ;  mortices  for  the  trig- 
ger and  rod  stop ;  holts  for  the  rod,  the  side  screws,  tang  screw,  guard  screws, 
butt  plate  screws,  band  springs,  and  pin  for  the  rod  spring. 

Implements.— Screw-driver,  with  cone  wrench.—  V¥iper—Ball-scrtvi — ; 


Sr*<r 


Materials  of  which  the  parts  are  made. 

Steel:  Tumbler,  sear,  lock  springs,  band  springs,  ramrod  spring, 
blado  of  the  bayonet,  screw-driver,  wiper,  and  ball  screw. 

Brass.-  Sight. 

Wood:  Slock  (black  walnut.) 

Iron:  Socket  of  the  bayonet,  and  ail  the  other  parts  not  enumerated  under 
the  three  preceding  heads. 

Note.— The  brass  for  parts  of  small  arms  is  composed  of  80  copper,  17 

Flint  Mtxkel.— Pattern  of  1840. 
(See  first  edition  of  Ordnance  Manual.) 
This  arm  is  like  the  new  percussion  musket,  except  in  the  parts  i 
the  mode  of  priming,  viz : 
Barrel.    Omit  cone  seal,  and  cone- 
Lock.     Om  it  A  ammer. 

Add:  Pan  (brass)— pan  screw — battery  and  battery  sortie — battirytf 
(steel) — balttry  spring  scrtw — cock — upper  jaw—Jtint  sow. 


NOMENCLATURE. 


Flint  Musket— Pattern  of  1 


Of  tills  kinrl  are  most  of  the  muskets  in 
being  altered  to  percussion.  The  bayone 
Barrel:  bayonet  stud. 
Breech  scheiv. 

Batowet:  blade,  socket. 

Lockplale;  3  side  screws. 

Pan;  pan  screw. 

Batlery;  ballery  screw. 

Battery  spring. 
jj      Battery  spring  screio. 
g  •    Cock;  upper  jaw;  Jlint  artw. 
J      Tumbler;  tvmbler  screw. 

Bridle;  bridle  screw. 


.ore  at  Lite  Arsenals,  which  are  tl 

las  no  clasp. 

Upper  build;  sight- 
Upper  bant  spring- 
Middle  band. 

Middle  band  swivel  and  rive!. 
Middle  band  Jpring. 
Lower  bund. 
Lower  band  spring. 
Side  plate. 

Guard:  guard  plait;  guard  Sou 
^icici  I  nnd  rivet. 
Trigger;  trigger  pin,. 
Guard  plate  screws,  (2.) 
Hall  plate;  5!  butt  plate  screws. 


i  spring  screws.       Ramrod. 
-Scrtw-drbier —  Wiper — Ball-screw— Spring-vice . 

Materials. 

Sleet.'  Face  of  the  battery,  lock  springs,  ramrod,  blade  of  the  bayonet,  screw- 
driver, wiper,  and  ball  screw. 

Brass:  Pan  and  night. 

Wood:  Stock. 

Iron:  Bayonet  socket,  back  of  the  battery,  and  all  the  oilier  parts  not  enu- 
merated under  the  three  preceding  heads. 

iteration  of  Flint  Muskets  to  Percussion. 

The  barrel  is  altered :  1st,  by  closing  the  vent  in  the  aide,  nnd  boring  a  new 
vent  an  the  upper  part  of  the  barrel ;  Sod,  by  upsetling  a  cone  teal  in  the  metal 
of  the  barrel,  and  putting  in  a  percussion  cone.  The  screw  thread  of  the  cone 
for  altered  muskets  is  a  little  shorter  than  that  for  the  new  muskets,  so  that  it 
may  not  project  into  the  bore. 

The  lock  is  altered  :  1st,  by  removing  the  Met,  the  baltery,  battery  scrap,  bat- 
tery spring-,  and  battery  spring  screw;  2nd,  by  cutting  off  the  pan,  near  the  face  of 
the  lock  plate,  tilling  up  the  hollow  of  the  remaining  part  with  brass,  soldered 
and  dressing  off  the  upper  surface  even  with  the  lop  of  the  lock  plate  ;  3d, 
placing  the  cock  by  a  percussion  hammer ;  4th,  filling  up  the  holes  of  the  battery 
screw  and  the  battery  spring  screw  with  pieces  of  those  screws,  rounded 
outer  end,  and  filling  the  pivot  hole  of  the  battery  spring  with  wire. 
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Percussion  Rifie. 

Bahhti.  :  light,  guide,   grooves,  bands.  I       Guard  bow  nonet  and  ricet. 

Cone.     Breech  screw;  tang  lerew.  Trigger;  trigger  icrea. 

Lock:  lock  plate;  hammer;  tumbler;  turn-  Guard  plate  screw. 

bltTlCTOB;  bridle;  bridle  icrtw;  star;         BuUplale;  2  butt  plait  screws, 
star  screw;    itar  spring;  star  spring         Boxplate;  the  tid  and  ihe  strap  joined 
lerev!;  main  spring;  main  spring  screw.  by  akinge  and  rind- 

Two  bide  screws.  Three  box  plate  strews. 

Mountings  :  upper  band,  with  sinucl  Boxplale  spring-;  screw,  for  do. 

stud.  Box  plait  eateh;  3  rivtts. 

Upper  band  sioinei,  and  tint.  Rimrod  :  rod  spring  and  pin;  Stop. 

Upper  band  spring.  Stock  :  patch  box- 

Lamer  band;  lower  bond  spring.  Implements  :  screw  driver,  with  cone 

Side  plate.  i       wrench;    aiptr;    iaU    screw;  spring 

Guard  plate;  guard  bow  and  nuts.  '       like;  bullet  mould. 

Materials. 

Steel :  Cone,  guide,  tumbler,  sear,  lock  springs,  band  springs,  rod  spring, 
box  spring,  ramrod,  {except  the  head,)  screw  driver,  wiper,  ball  screw.  Some 
of  the  barrels  are  also  now  made  of  cast  steel. 

Brass  -*  Sight,  bands,  guard  plate,  guard  bow,  side  plate,  butt  plate,  box  plate 
and  strap,  head  of  ramrod. 

Wood:  Stock. 

Iron;  Parts  not  enumerated  under  the  preceding  heads, 

Cavalry  Musketoon — Percussion. 


N'OienclaTOBe. 


Artillery  Mu  skeio  on — Percu  ssi  on 
Barrel— Bayonet  stnd;  cent. 

Breech  screw;  tang  screw. 
Lock — Same  as  for  rifle. 

:   Upper  band  anil  sigh!. 


0„.r 


u/aer  band,  and  swivel  stud. 
I  j:\rrr  l,a nd  spring. 
Lower  band  swivel  and  rivet. 
Side  plate. 

Guard  plate;  guard  bow  and  nvts. 
N.  B. — Tli''  ninski-t  liiiyonoi  may  Lie  used 


Trigger;   trigger  strew. 

2  guard  plale  serial. 

Swivel  plate  and  stud;  2  snril'f- 


liutt  plale;  2  bull  plate  scr 
Tl.niii-oil  spring,  andpin. 
Ramrod  slop. 


Sleil:  Cone,  tumbler, 
tfiper,  and  ball  screw. 
Brass,-  Sight.      Wood:  Stock 


Materials. 
',  lock  springs,  band  springs,  ramrod,  screw  driver, 


Iron:  The  remaining  parts, 

Musketa  o  n — Pe  re  us  5)  on . 
illery  musketoon,  with  the  addition  ufur 


This  arm  is  ilie  san: 
band  sluii  on  the  barrel,  and  a  catch  stud  on  the  upper  band,  for  the  sword 

Sword  bayonet:  Matte,  (steel;)  giipt  and  guard,  (larass)  in  one  piece;  slot 
for  the  catch  stud;  socket  for  the  barrel;  clasp  and  clasp  screw,  similar  to  those 
on  the  musket  bayonet— Scuobm-d,  (leather)  with  brass  oand  oml  lip. 

Pistol — Percussion — Plate  15. 

Barrel:  Sight:  swivel  stud.    Cone     Bbeechscrew:  Tang  screw. 

Lock:  Same  parts  as  for  the  musket  and  ride.     Two  side  screws. 

Mountings  :  JJurnt  and  side  plate,  in  one  piece— guard  plate — guard  plate  serexe — 
trigger—trigger  srmc — guard  baa — guard  bow  nuts — bull  plale — butt  plate  screw. 

Raiihod  :  Guiion — head,  riveted  on. 

R*>mon  swivel  :  Two  side  bars — 1  sertui — 1  cross  bur,  riveled  inlo  the  side  bars. 

Stock. 

Implements  :  Scrtto  driver  nnii  cone  wrench — wiptr — ball  serae — spring  via — 
bullet  mould. 

Materials. 
Steel:  Cone,  tumbler,  sear,  lock  springs,  ramrod,  (except  the  head,)  screw 
driver,  wiper,  and  ball  screw. 

Itrais:  Sight,  band  and  side  plate,  guard  plale, guard  bow,  butt  plate. 
WW:  Slock. 

Iron:  Head  of  ramrod  and  the  remaining  parts. 

The  tumbler  of  the  pistol  is  now  made  with  a  safety  notch,  in  place  of  the  half 
cock  notch. 

11 
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Hall's  Carbine — Percussion — Plate  15. 

This  is  a  cavalry  carbine,  which  loads  at  the  breech  by  msana  of  a  moveable 
chamber  called  the  receiver. 

Barbel:  Ramrod  slud,  sight,  guide. 

Two  scppohtcbs  :  Each  with  2  holes  for  supporter  screws,  3  holes  for  aide 
screws,  1  for  swivel  bar  and  1  for  chock  screws — 4  supporter  sent™,-  the  heads 
are  countersunk  in  the  supporters,  and  they  are  dressed  smooth  and  flush  with 
the  outer  face  of  the  supporter,  which  are  permanently  connected  with  the 
barrel  by  these  screws,  and  by  being  soldered  in  place. 

Two  chocks:  %  chock  screws. 

Receiver  and  lock  :  Bore,  shoulder  for  the  chocks,  cone  seat,  vent,  slot 
for  the  Bide  screw,  mortise  for  the  lock,  studs  for  the  catch — Cone — Hammer and 
tumbler,  in  one  piece ;  slit  for  the  link — lumblei-  wrqe — sear  and  digger,  in  one 
piece ;  slot  for  side  screw— star  screw— sear  spring— star  spring  set  ae— (ink— Dpi 
screw — mam  spring — main  spring  screw — catch — catch  screw — catch  firing — catch 
spring  screw. 

Two  side  screws  !  One  of  them  is  the  axis  of  the  receiver ;  the  other  passes 
through  the  supporters  and  llic  bull  piece. 

Bort  piece — Butt  piece  jcrro,  passing  through  the  supporters  and  the  butt 

Apron:  Lining  of  the  stock,  at  the  junction  of  the  barrel  and  receiver— Slop, 
riveted  to  the  apron,  for  the  receiver  to  rest  on.  The  apron  and  stop  have  a 
screw  hole  tapped  to  receive  the  front  guard  plate  screw. 

Mountings  :  Upper  bond — ramrod  spring,  riveted  to  the  upper  band — upper 
bond  spring — lower  bind,  with  stud  for  swivel  bar— swivel  bar;  the  rear  end  is  a 
aide  screw  (or  the  supporters— swivel  screw— swivelling— guard  plait;  2  studs  for 
the  catch  lever — guard  bow — guard  bow  nuts — catch  lever  and  pin— lAree  guard 
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INSPECTION  OF  SMALT.  ARMS. 

All  the  material*  used  in  the  manufacture  of  arms  must  be  of  the  beat  quality, 
and  they  should  be  tested  by  the  inspectors,  according  lo  the  methods  indicated 
in  Cuatteb  XIV. 

The  wood  for  gun  stocks  should  be  seasoned  at  least  3  years  and  kept  in  a 
dry  place  3  years  before  being  worked;  it  must  be  free  from  knots  and  sap,  and 
no  wood  which  is  brash  or  light,  (cut  from  old  trees,)  or  worm  eaten,  or  in  any 
degree  decayed,  or  which  is  cut  across  the  grain  at  the  handle  of  the  stock,  or 
which  is  kiln  dried,  should  be  used  or  received. 

The  following  rules  for  inspection  apply  more  particularly  (o  the  percussion 
musket,  when  not  otherwise  stated,  but  the  principles  and  most  of  the  details  of 
the  inspection  are  the  same  for  all  tire  arms,  whether  made  at  the  national  armo- 
ries, or  by  contract  at  private  establishments. 

The  attention  of  the  inspecting  officers  should  be  directed,  as  much  as  possi- 
ble, to  the  operations  of  the  workmen  in  the  course  of  the  fabrication  of  arms. 

Each  component  part  is  first  inspected  by  itself  and  afterwards  the  arm  in  a 
finished  state. 

The  materials  and  the  forms  And  dimensions  of  all  the  parts  must  conform 
strictly  lo  those  of  the  established  patterns  ;  the  workmanship  and  finish  must 
be  equal  lo  those  of  the  model  arms,  and  the  several  parts  must  be  browned, 
blued,  case  hardened,  or  polished  ns  in  the  standard  model. 

The  forms  and  dimensions  of  the  parts  are  verified  by  means  of  the  following 


last  of  Verifying  Gatiges  for  the  Pt 

Each  set  of  gauges  is  distinguished  by  the  letter  with  which  it  is  marked. 
pieces  of  the  same  set  are  numbered  as  in  the  following  list. — In  some 


13  I  Gauge  for  [lie  vent. 

14  1  Receiving  gauge  for  the  muzzle. 

15  1  Groove  and  tup  gauge  for  the  cot 


Pattern  for  lock  plates. 

Uro'jvi;  ^ni'SU  fi'ir  im'k  plates. 

Hi  rfivnig  ami  oni.-ive  l,mi.l.tc  di;  iitmblors. 

Receiving  and  groove  gauge  for  undies. 

Receiving  arid  groove  gauge  for  sears. 

Size  gauge  for  the  hole  in  the  sear. 

Groove  gauge  for  hammers. 

Gauge  fin-  [lie  set  and  length  of  the  hammers. 

P.ci-.eivmg  gauge  for  hammers. 

(.Jiiu.'.'e  'Irift  for  tumbler  holes. 

Gioi.ive  gauge  IVir  main  spinga. 

Gl-'iiivc  gauge  for  sear  springs. 

Groove  anil  tap  ^mige  lor  ilu:  lock  .'crews,  and  for  all  the  sc 

Gauge  for  depth  of  nimbler  screw  hole. 

Receiving  gauge  for  finished  locks. 


1  Pattern  and  receiving  gauge  for  butt  plates. 

1  Grooie  gauge  for  hutt  plates. 

1  Groove  gauge  for  bunds. 

1  Gang*  ni- mini  for  lower  hands. 

1  Gauge  mandril  for  middle  bands. 

1  Gauge  mandril  for  upper  bands. 


Receiving  gauge  for  guards. 

Receiving  and  groove  gauge  fur  triggers. 
1    Receiving  nrul  gii.-ive  »m\*»,  fur  knver  anil  middle  band  springs. 
I    Receiving  : i ml  grfioie  gauge  lor  upper  bund  springs. 
]    Receiving  and  groove  gauge  for  side  plates. 

Receiving  and  gruuve  ::auge  lor  n.'il  springs  and  wire  pins. 

Groove  and  plug  gauge  for  swivels. 

t  iro'.-ve  gauge  I'm  breech  plate  luul  guard  strews,  (wood  screws.) 

Reeriving  gauge  for  bayonets. 

.Seaboard  gauge  fur  bayonets, 
1  Groove  gauge  for  bayonets. 

Plug  for  bayonet  sockets. 

Groove  and  plug  for  bayonet.-;  and  socket  clasps. 

Groove  and  pattern  gauge  for  bayonet  necks. 

Grooved  and  lapped  gauge  fur  ruds. 
I  Groove  gauge  and  pattern  for  rod  slop. 

Apparatus  for  testing  lock  springs;  consisting  of  a  stock,  scale  beam, 
and  brass  pods  weighing  10  pounds. 

Gauge  for  the  angle  of  the  stock,  and  positions  of  the  bands  on  the 
finished  musket. 
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No. 

MUKBT-»P*EMUG*B. 

57 

2  Hand  screw  drivers  for  locks. 

58 

2  Hand  screw  drivers  for  guard  bow  nuts  and  trigger  screws. 

59 

1  Hand  screw  driver  Tor  side  screws. 

60 

1  Iron  brace  with  screw  drivers. 

61 

1  Cone  wrench. 

62 

1  Charger  for  Bret  proof  charge — l-18th  of  a  pound. 

63 

1  Charger  for  second      do.            l-22n<J      do. 
1  Bench  hammer. 

64 

65 

1  Punch  fnr  wire  pins. 

66 

1  Punching  wire. 

67 

1  Pair  of  small  alee)  callipers. 

68 

1  Steel  square  divided  into  inches  and  decimals  of  an  inch. 

Gauges  for  Percussion  Rifle. 


Stock  gauge  for  length  of  barrel  and  rod. 

Groove  gouge  Tor  barrel. 

Standard  plug  for  calibre  ofhnrrel. 

l.iiiiu  plui;  I'.ir  culibrr-  of  barrel. 

Tap  for  barrel. 

Die  fnr  breech  screw. 

Receiving  gauge  for  breech  screw  and  barrel. 

Groove  gauge  for  adjusting  breech  screw. 

|;,  ■,.,■,!■ ,.,.;   u  !.,[.;,.    !'.  ,  j    i.  l1R     .    ;,.Vij    |  ,;,],-    wit  1 1    .!'JV 

for  the  cone. 
Groove  gauge  for  cone  scat, 
!'li.!K  "iuiire  for  vent. 
Groove  gauge  lor  Euide  and  sight  of  barrel. 

Cll;.rj.'('r  fnr  l-'iMll    1!..  powder. 
Charger  for  l-33nd  lb.  powder. 


orifying  the  thread 


INSPECTION— GAUGES. 


1.  .         RIFLE— LOCK—  CwifiniKll. 

I  Pattern  far  tumbler. 

Plug  gauge  for  depth  of  screw  hole  in  tumbler. 

Receiving  gauge  with  grooves  for  bridle  and  pin  far  pivot  hole  in  bridle. 
|  Receiving  gouge  with  grooves,  &c,  for  sears. 

Groove  gauge  with  patterns,  iX.c,  iVu'  lock  springs. 

Groove  and  tap  gauge  for  lock,  tumbler,  aide,  and  box  spring  screws. 
.  Gauge,  with  1 1  oil-',  for  tumbler,  axis  piv.i!  ariJ  main  spring,  and  bridle  pivot. 
I  Apparatus  for  testing  lock  springs. 


Receiving  gauge  for  breech  platea. 
Groove  ^angc  with  equiirc  for  breech  plate. 
Gau^e  [iluij  fir  lower  bunds. 
G,uii.r'-  plijf;  fin-  upper  bands.. 
Groove  gnuge  for  bands. 

PI  Hi1  'iii' is?  for  orilice  of  roil  liule j  bmiil  spring  pivot  bole 

Receiving  gauge  for  guard  plates. 
Groove  saugc  willi  pattern  for  guard 
Groove  '■■■"'Z'.  lapped,  and  with    holt 

K';i:ti villi;  ami  irroute  iianipi  for  trigger, 
fiei.-eiviij'r  and  groove  guus,re  I'm-  lower  band  spring 
Reeeiving  anil  groovi-  l'.i.il":  for  upper  hand  spring 
Receiving  gauge  with  p.-tiierii  for  side  plale. 


for  guard   plale,  guard   bow,  and 


e,  guard  and  trigger  screws 
Groove  and  lap  gauge  for  ramrods. 
Riven  ;iiir  anil  groove  »aui>e  for  mil  soring  and  pin. 
Groove  gauge  and  pattern  for  box. 
Groove  juige  for  box  spring  and  catch. 
Gauge  for  angle  of  stock. 
Gauge  for  handle  and  comb  of  stock. 
Screwplate  for  cone  thread,  side,  lock,  lang,  box  spring,  trigger,  and  rod 


Hand  screw  driver  for  lock  screws. 
Hand  screw  driver  for  guard  bow  nuts. 

Hand  screw  driver  for  side  and  breech  plati 

Punch  for  wire  pins  and  band  springs. 


Gauges  for  the  Percussion  Pistol. 


1  Groove  gauge  for  rouirh  barrel. 

2'  Tap  and  die  for  breech  screw. 

3  Tap  for  cone  seat. 

4  Gauge  and  die  for  cone  thread 

5  '  Gauge  pin  for  vent. 
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Groove  -.avz'-.  for  lock  plate. 

Potleni  for  lock  plate. 

Gauge  pin  for  j'ivois  ul"  Ijrullt  luhI  main  spring. 

Groove  gauge  for  hammer. 

Pattern  gauge  for  hammer. 

Gauge  for  tumWIi.r  I;. ,lc  ;li,J  lenirih  of  hammer. 

Grxivii  iinJ  recti i-iiii'  ::jwj.i:  fur  nimbler. 

Gmii;-  for  iie].[!i  ■"■!'  UunUi.:i  .-Tew  hole. 

Groove  and  receiving  gauge  for  bridle. 

Groove  anil  receiving  ■.«, ,.-,-■  for  aenr. 

ge  pin  for  acrew  hole  in  sear. 

jve  and  pntleiii  gauge  for  main  spring. 

ove  and  pattern  gauge  for  sear  spring. 
Receiving  gauge  for  lock, 
--nratoa  for  tesling  lock  springs. 

jvc  iiml  lapiriiusr  fur  screws. 


lin/'rivji^  gn\j«t:  fur  breech  plate. 
Groove  ^uii;c  for  Hreedi  plale  and  band. 
Receiving  gauge  for  guard. 
Groove  gauge  for  guard  plale  and  l)DW. 
Gauge  for  BIM  mortise  and  stud. 
_J_L_-- _■__ 
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Inspection  of  barrels. 

The  first  impaction  of  the  barrel  is  made  after  it  is  reduced  to  the  dhMMiolH 
required  for  proof,  whidi  ::n'  verified  liy  the  proper  gauges  For  that  purpnse: 
these  dimensions  are  nearly  the  same  us  ilit'su  hi  the  finished  b.in-el  {not  more 
than  0.003  in.  greater  in  the  exterior  diameter,  and  0.003  in.  Less  in  the  diame- 
ter of  the  bore,)  leaving  only  sufficient  surplus  metal  (about  1  j  oz.  in  a  musket 
barrel)  to  enable  tin:  workman  in  divss  die  barrel  m  line  boring  and  to  remove 

:l !:•■  ■  ■         -  ■  ■  i  i  ■  .  ■     •      ,■    i'.ii'     ;  i  ■'!■■;■   jin'i'.     Thi   ihrn.ul    li.r  lin- 

breech  screw  in  the  barrel  must  be  cut  and  the  bayonet  stud  brazed  on.  The 
inspector  will  see  that  the  exterior  and  interior  dimensions  of  the  barrel  are  cor- 
rect; that  there  are.  no  interior  ham  met  marks,  ring  bores,  cinder  holes,  Haws, 
cracks  or  other  deFects,  which  will  not  disappear  in  the  finishing,  and  thai  the 
thread  of  the  breech  screw  is  accurately  cut. 

The  barrels  rejected  for  defects  that  cannot  be  remedied  will  be  stamped  on 
the  upper  fide,  in  a  line  with  the  vent,  with  the  mark  of  condemnation,  which 
will  be  in  all  cases  the  letter  C.  If  the  defect  is  of  such  a  nature  as  not  to  pre- 
vent the  use  of  (he  barrel  for  a  shorter  arm,  when  cut  off,  [he  mark  will  be  made 
on  the  defective  pari. 

Proof.  The  barrels  which  pass  this  inspection  will  then  be  proved  by  being 
fired  twice,  with  the  following  charges: 


ltl  charge. 

2nd  chorge. 

Size  or  lull. 

Btse  or  wid. 

(.HDOFBM.RIL 

a, 

1 

* 

i 

* 

1 

§ 
s 

Square. 

Muskeioon 

Hall's  carbine. . 

Lbs. 

1-l-rli 
M-Jm.I 

1 -:>.-:  Il 

No. 
2 

No.1'  Lbs. 
2     l-22nd 
a    l-28ih 

L>      KfcJrll 

No. 
1 
1 

No. 

a 

2 
9 
2 
3 

Lbs. 
l-15th 
1-I5lh 

I -32nd 

In. 

0.676 
0.676 
0.535 

In. 
4. 

3.35 
3.35 

3.25 

] -3*nl 

1 

s 

1-IOth 

1 -Sim 

0.;VJ.ri 

One  wad  is  plaeed  on  the  pnwder  and  the  other  on  the  ball,  (the  upper  ball 
when  there  are  two,)  and  the  charge  is  well  rammed  with  copper  rods.  The 
wad  occupies,  when  rammed,  about  j  in.  in  the  length  of  the  barrel. 

The  barrels  are  closed  for  proof  either  with  iheir  breech  screws,  (in  which 
Case  the  vent  must  be  drilled  before  proof,)  or  with  proving  plugs  having  venta 
in  them 

The  barrels  of  Hall's  arms,  being  without  threads  for  breech  screws,  are 
closed  with  smooth  proving  plugs  0.7  in,  long,  filling  tight  to  the  barrel:  the 


plug  is  held  in  its  place  by  i  wedge  bearing  against  n  stirrup  attached  to  a  col- 
lar which  rests  against  the  shoulder  of  I  Lit:.  Iran  el ;  these  barrels  are  proved  be- 
fore the  supporters  are  Attached  to  ihem;  they  are  loaded  at  the  muzzle  tike 
other  barrels. 

Rifle  barrels  lire  proved  before  being  rifled. 

Musket  powder  will  lie  used  lor  proving  ih.i  barrels  of  muskets  and  musket- 
oons;  rifle  powder  for  (til  the  others  ;  ilic  powder  must  b*  of  the  best  quality, 
giving  a  range  of  not  less  than  250  yards.  Iiy  I  lie  mortar  eprouvettc  ;  it  must  be 
proved  immediately  he  fort  hoinji  used,  unless  it  shall  have  been  proved  within 
one  year,  and  the  inspector  has  no  reason    to  suppose  that  it  has  become  dete- 

The  measures  for  the  proof  charges  should  he  of  a  conical  form,  with  the 
mouth  as  small  as  may  be  convenient,  in  order  that  there  may  he  less  variation 
in  the  quantity  of  powdor:  their  limitations  wili  he.  d.-tcrniiutd  hy  the  rule  ia 
Chapter  X, 

Before  commencing  the  proof  of  biirrels,  the  inspector  will  satisfy  himself  as 
to  the  quality  and  proof  of  the  powder,  the  size  of  the  balls  nod  of  llie  wads. 

The  inspeclov  will  observe  iht  _ti';iu:..i  cauii.m  in  having  the  barrels  properly 
loaded;  for  which  pkiiposo,  nfici  they  arc  plarcd  on  :lu-  pi-ovine-  bed.  he  will  pass 
a  ramrod  into  each  barrel,  to  verify  the  accuracy  of  the  charge. 

After  the  discharge  he  will  again  pass  the  ramrod  into  each  barrel,  and  those 
which  have  missed  fire  will  he  pricked  and  primed  and  discharged,  before  pro- 
ceeding to  the  second  proof  charge. 

After  the  second  proof  e.liarge,  1 1 1 . ■  mspi-i'tor  wiil  examine  ihe  barrels  which 
have  burst  and  note  the  cause  of  defect,  whether  in  the  mate  rials  or  workmanship. 

He  will  then  examine  those  which  have  not  burst,  and  he  will  mark,  as  con- 
demned, any  which  are  evidently  defective ;  the  others  will  receive  the  proof 
stamp,  viz:  the  initials  of  the  inspector's  name  with  ihe  letter  P  under  them, 
placed  on  the  left  side  of  ihe  barrel,  just  al.oi  i;  llie  left  flat,  mid  about  1  in.  from 
(be  breech.  The  barrels  will  be  immediately  washed  clean,  in  hot  water,  and 
dried,  after  which  they  will  be  again  carefully  examined. 

They  will  now  lie  inspected  in  the  interior  nod  mi  the  exterior;   the  inspector 
will  reject  such   us  are  too  large  in   the  bore,  and  such  as   have   holes,  crosa 
cracks,  scales,  scams  or  ring  bores  ;  he  will  examine 
stud  and  see  that  the  barrel  is  not  notched  too  deep,  C 

The  barrets  having  been  reduced  to  their  ultimate 
and  completely  finished,  are  nsiain  strk'ily  inspected  to  verify  the  st 
the  bore,  the  exterior  and  interior  diameters,  their  weight,  (wh1 


he  inspector 
boles,  cross 
the  bayonet 

nrj*« 
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vary  more  than  1  oz.  from  Iho  standard  (vfeighl,)  Ihe  taps  for  ihe  breech  Kl 
and  cone,  the  size,  position  and  direction  of  t tie  vent. 

The  slraightTiess  of  (lie  barrel  may  Ije  si;-;:ei-: allied  by  holding  itup  10  Ihe  light 
and  reflecting  a  straight  edge  on  the  different  parts  of  the  bore,  by  which  means 
an  experienced  eye  readily  detects  any  inaccuracy  in  the  bore.  The  small  or 
standard  plug  should  pass  freely  throuirh  the  wlndc  length  of  the  barrel  inclu- 
ding Ihe  threads  for  Ihe  breech  screw,  and  the  bore  should  not  admit  the  large 
or  limit  plug. 

The  grooves  of  rijli  barrels  should  he  carefully  examined  lo  see  thai  they  are 
formed  according  to  the  pattern,  and  thai  they  are  i  veil  and  uniform  throughout. 

The  trfec/i  soraj  will  be  examined  to  see  that  they  are  of  Ihe  proper  dimen- 
sions, are  sound  in  every  part,  ami  have  yon  J  threads  ;  those  of  the  new  mndel 
are  not  case  hardened.  The  screw  must  he  tried  in  the  barrel,  to  see  that  it 
occupies  all  the  threads  in  the  lap  of  ihe  barrel,  and  that  it  is  not  loose  after 
entering  three  threads. 

The  i<enl  should  enter  the  bore  of  the  barrel  clear  of  ihe  end  of  the  breech 


Marks.     Barrels  e lemiviil  for  defects  detected  nflc: 


pronl.. 


the  course  of  inspection,  are  marked  with  the  letter  C.  struck  in  deeply  ;  those 
finally  received  art  stamped  in  addition  to  the  proof  mark,  with  the  letter;  U-S., 
On  Ihe  top  of  the  barrel  1  in.  from  ihe  breech,  and  the  Year  of  fabrication  un- 
demeaih  those  leltlera,  in  the  direction  of  the  oxia  of  the  barrel,  ending  at  ihe 

Report  of  Inspection  of  Barrels. 
After  the  inspection  of  each  lot  of  barrels  Ihe  inspector  will  make  a  statement, 
ihowing: 

1.  The  number  of  barrels  offered  for  proof. 

2.  The  number  rcjeeted  before  proof. 

3.  The  number  burst  in  proof. 

4.  The  number  rejected  after  proof,  for  daws,  cross  cracks,  or  olher  defects. 

5.  The  number  rccsired  after  Ihe  proof  and  inspections. 

6.  The  number  rejected  on  inspection  of  the  finished  arm. 

These  statements  furnish  the  materials  for  the  reports  of  inspection  required 
by  the  Ordnance  Regulations. 

■ins  exterior  and  interior,  and  the  thread  of  the  screw.— 
the  cone  is  properly  hardened  and  free  from  cracks  or 
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Examine  all  [he  limbs  lu  sec  l!i;it  [hey  ac-j  su  url,  well  filed,  an  J  of  the  proper 
form  ;  try  the  temper  of  the  Imrdened  parts  with  a  fine  cut  file. 

Hammers.  Verify  ihe  rlimeusions  (inrl  form  carefully  with  the  proper  gauges: 
see  that  they  are  propfily  case  hardened,  especially  in  the  head  and  cup  for  the 

Tumblers  must  be  verified  separately  with  gvraL  cart,  and  their  hardness 
tested. 

Springs.  The  strength  of  the  lock  springs,  as  indicated  by  the  weights  they 
require  to  bend  them  up  to  the  CDck  notch,  is  nearly  as  follows: 

Main  spring  of  musket 85  lbs. 

Do.  pistol 74  " 

Sear  spring 20  " 

Screws.  Examine  the  forms  of  ihe  stems  and  heads  of  all  screws  and  the 
culling  of  the  threads,  and  gauge  them  ;  sec  that  they  are  properly  hardened. 

Lock  plates.  Verify  with  the  proper  gauges  the  form  and  dimensions,  the 
accuracy  of  the  position  of  the  holes  and  the  threads  of  those  which  are  tapped; 
see  that  the  plate  is  sound  and  free  from  crackfi  and  flaws,  especially  about  the 
tumbler  hole,  and  that  it  is  well  hardened. 

Finished  locks.     The  lock*  having  been  put  together,  sect 

1st.  That  they  are  clean  in  the  inside. 

3d.  That  the  Bear  Works  freely  when  the  sear  screw  is  driven  as  far  as  it  will 
go,  and  that  the  nose  is  sufficiently  stmn^  ami  liills  properly  into  the  notches  of 
the  tumbier. 

3d.  That  the  bridle  has  no  cracks  or  flaws  about  the  holes  for  the  tumbler' 
pivot  and  screws. 

4th.  That  the  sprisi^  are  well  bent  and  of  ^ooil  proportions;  that  the  fixed 
branches  fit  dose  to  Ihe  lock  pi  ale,  and  that  the  moveable  branches  swing  clesr 
of  il  without  having  too  much  play. 

5th.  That  the  slits  of  the  screw  heads  are  not  defective. 

6th.  That  the  arbor  and  pivot  of  [he  tumbler  fit  accurately  in  their  holes. 

7lh.  That  the  hook  of  the  tumbler  does  not  fall  below  the  edge  of  the  lock 
plate  when  the  cock  is  down. 

Sib.  That  the  notches  of  the  tumbler  are  sound  and  smooth,  and  that  ihe 
tumbler  fits  and  turns  well. 

9th.  That  the  hammer  fits  well  on  the  square  of  the  tumbler,  and  that  it  doea 
not  rest  on  the  lock  plate  when  screwed  up  tight,  and  that  it  has  the  proper  set 
in  relation  to  the  cone. 

lOih.  That  all  the  parts  work  well  together. 


Mark).  The  place  and  year  of  fabrication  n 
plate,  in  rear  of  the  hammer  ;  at  the  national 
U.  S.  are  stamped  on  the  lock  plate;  at  privab 
the  name  of  iht 


!  marked  on  the  face  of  ihe  lock 
agh  and  the  letters 
letters  V.  S.,  with 


Mountings. 

The  forms  und  diriiensioris  are  verltu'd  with  the  appropriate  gauges  and  pat- 
terns. The  rod  springs  should  not  he  so  stiff  as  to  endanger  splitting  ihe  slock. 
The  I  rigger  should  he  well  fitted  to  the  '_rii;iid  plate,  with  :ls  little  lateral  play  aa 
is  consistent  with  its  free  movement.  The  form,  size,  and  threads  of  the  screws 
should  be  carefully  examined.  The  letters  U.  S.  are  marked  on  the  tang  of  the 
hull  plate. 

Ramrods. 

The  temper  of  the  rod  is  tested  by  springing  it  in  four  directions  with  the 
point  resting  on  the  floor.  The  musket  ramrod  should  bend  6  inches  from  a 
right  line  joining  Ihe  ends;  the  rod  should  spring  hock  perfectly  straight  with- 
out setting,  lis  soundness  and  freedom  from  liana  and  cross  cracks  are  ascer- 
tained by  the  sound  it  gives  when  suspended  by  one  end  and  gently. struck  with 
a  piece  of  metal,  and  by  passing  it  over  the  edge  of  a  block  of  wood,  ur  the 
closed  jaws  of  a  vice,  pressing  down  the  ends  at  I  he  same  time  and  turning  the 
rod  sobs  to  present  every  side  BBMMaivsly  to  inspection.  Rifle  and  pistol  rods 
lire  subjected  to  the  last  tests  only.  The  diameter  of  the  rod  and  the  lap  of  the 
screw  for  the  wiper  arc  verified  with  the  proper  jrauges.  The  length  is  also 
verified. 

Mark).     The  rods  approved  are  marked  with  a  small  stamp  near  Ihe  head. 

Bayonets. 

The  form  and  dimension*  of  the  bayonet  are  verified  with  ihe  proper  gauges  ; 
the  temper  is  tried  by  springing  the  bayonet  attached  to  ihe  barrel,  the  point 
resting  on  the  door.  In  case  of  doubt,  the  temper  of  the  bayonet  is  definitely 
proved  in  the  following  manner : 

Two  iron  staples  are  fixed  in  a  piece  of  oak  plank  on  a  work  bench,  16j 
inches  apart;  one  of  them  serves  as  a  bridge  and  has  notches  to  receive  the  blade, 
the  other  serves  as  a  staple  for  holding  the  point  of  the  bayonet  close  to  the 
plank  :  ihe  bayonet  is  fixed  on  a  barrel  to  the  butt  of  which  is  fastened  a  brass 
ball  weighing  6  lbs.,  so  that  by  inserting  the  point  of  the  blade  in  the  staples, 
the  face  and  back  resting  alternately  on  the  bridge,  the  blade  sustains  a  weight 
of  9  lbs.,  which  springs  it  about  i  of  an  inch.     In  this  situation  the  blade  is  also 


th 
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examined  to[detect  flaws  and  cross  cracks.    It  should  not  remain  bent  after  this 

The  inspector  then  seizes  the  blade  near  the  point  and  strikes  the  elbow 
smartly  on  the  work  bench,  to  ascertain  that  the  welding  is  sound. 

If  the  proof  shows  no  defects,  he  verifies  the  dimensions  and  bore  of  the  socket 
and  the  accuracy  of  the  channels.  He  examines  the  dimensions  of  the  clasp,  to 
see  that  it  fita  well  to  the  shoulder  j  that  it  turns  evenly,  without  binding  in  all)' 
part;  that  the  atop  is  well  placed  and  firmly  set ;  that  the  clasp  screw  and  its 
thread  in  the  stud  of  the  clasp  are  well  cut;  that  the  elbow  has  the  proper  form 

Marks.  Bayonets  are  marked  on  the  (ace  of  the  blade,  near  the  neck,  with 
the  letters  U.  8.;  those  approved  are  marked  on  the  neck  with  the  inspector'! 
stamp;  those  rejected  for  defects  thai  cannot  be  remedied  are  marked  with  the 
stamp  of  condemnation. 

Slocks. 

The  examination  of  the  stock  wdl  be  directed : 

1st.  To  the  quality  of  the  wood  ;  that  it  has  good  straight  grain,  is  welt  sea- 
soned and  free  from  sap  and  worm  holes. 

The  degree  of  seasoning  is  indicated  by  the  amell  of  the  wood  at  a  fresh  cat 
place — by  the  appearance  of  the  lock  and  barrel,  &c.,  when  removed  from  the 
Block  ;  they  will  be  rusted  by  unseasoned  wood — by  rolling  a  thin  shaving  be- 
tween the  fingers,  it  will  crumble  if  the  wood  be  well  seasoned,  otherwise  it 
will  be  lough  and  will  bend. 
•  The  medium  weighl  of  a  well  seasoned  musket  stock  is  2  lbs. :  a  stock  made 
of  good  walnut  will  not  weigh  Itss  than  1  lb.  13  oz. 

2nd.  To  tin,  wi.rkiii.tibiiin-.  lln.L  i:  ;»  I'i.i:  lY..ui  iNils.  L-i^'iftlly  :.U'nU  ihe  bar- 


issPECTioN.  175 

4lh.  Tint  the  hole  for  the  tang  of  the  sear  is  as  small  as  possible,  se  thai  the 
Mar  elial!  not  be  wood  hound. 

5th.  That  the  wires  fit  well  in  their  holes. 

Marks.  The  stocks  inspected  arc  marked  00  'lie  left  aide  with  the  stamp  of 
approval,  (the  iniiiuls  ol'iln.'  iuspv-ctor'.::  iijun'.j  i>r  of  condemnation,  U3  the  case 


Bait  screws  and  wipers  are  examined  by  screwing  them  on  a  piece  uf  ramrod 
furnished  with  a  handle,  to  verity  thr-  lut-iu-h^v  'if  'he  screw  thread  ;  the  temper 
of  the  branches  is  tested  by  pressing  lite  points  on  a  piece  of  hard  wood,  in 
which  proof  they  should  spring  back  to  their  proper  form. 

Srrtu  drivers,  by  inserting  the  hlades  in  a  vice,  or  in  a  slit  made  for  the  pur- 
pose, and.  twisting  them  with  the  hund.  Test  the  strength  and  size  of  the  cone 
wrench,  by  pulling  it  on  a  square  socket  and  wrenching  it  by  hand. 

Other  implements  are  examined  hy  applying  the  appropriate  patterns  &c., 
and  their  soundness  may  he  further  tested  by  striking  litem  a  smart  blow  with 
a  hammer. 

Finis/ted  arms.  » 

Finished  arm*  ofiered  for  inspection  must  be  taken  entirely  to  pieces,  and 
each  part  must  be  examined  as  above  directed;  if  the  pin  linn-,  been  previously 
inspected,  see  that  they  have  suffered  no  subsequent  injury.  This  being  done, 
the  arms  will  he  put  together  and  examined  in  their  complete  state.  Some  of 
the  arms  in  every  lot  should  be  put  toother  by  the  inspertor  himself. 

The  inspector  will  examine  the  finished  arms  on  every  side,  to  see  that  the 
parts  are  well  fitted  together— he  wili  verify  the  principal  dimensions  and  forms 
by  mea-,a  of  the  appropriate  gauges  and  patterns. 

Bnrrtl.  The  diameter  of  the  bore  must  be  verified  with  the  standard  and 
limit  gaugea.  The  barrel  should  enter  the  groove  of  the  stock  to  the  depth  of 
half  its  diameter,  nnd  should  bear  well  in  the  whole  length  of  the  groove,  particu- 
larly at  the  breech.  The  vent  should  be  accurate  in  us  dimensions,  position 
and  direction,  nnd  a  wire  should  be  passed  into  the  vent  through  the  cone,  to 
see  that  it  is  free.  The  cone  should  be  examined,  to  see  that  it  is  sound.  The 
shoulders  of  the  breech  screw  should  fit  close  to  the  end  of  lite  barrel,  and  it  must 
be  free  from  cracks  or  flaws  about  the  lang  screw  hole ;  the  tang  screw  should 
be  perpendicular  to  lite  tang.     The  bore  of  the  barrel  should  be  clean  and  bright. 

Ramrod.  The  temper  and  the  screw  of  the  ramrod  are  tried  as  beforcdirected, 
also  by  dropping  it  into  the  barrel,  which  will  lest  soundness  and  length  ;  Ihe 
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fitting  of  the  groove  is  ascertained  by  drawing  and  returning  the  rod  smartly 
several  times,  (o  see  that  it  holds  well  and  does  not  stick  too  tight;  the  mus- 
ketoon,  pistol  and  carbine  ramrods  should  hold  more  firmly  than  that  of  the 
musket — the  ramrod  must  bear  on  tbe  rod  stop,  and  in  that  position  its  head 
should  not  project  beyond  the  end  of  the  barrel;  it  should  fill  the  groove  well; 
the  open  part  of  the  groove  should  be  in  the  centre  of  the  stock,  the  covered 
part  in  the  middle  of  the  thickness  of  the  stock  between  the  outside  and  the  bot- 
tom of  the  barrel  groove,  and  the  rod  should  not  interfere  with  the  from  side 

Bayonet.  The  socket  of  the  bayonet  should  be  a  little  below  the  muzzle  of  the 
barrel  at  the  upper  end,  and  should  clear  the  upper  band  about  0.05  in.  Work 
the  clasp  to  see  that  the  ramrod  does  not  interfere  with  it,  that  it  bears  well  on 
the  shoulders,  that  the  clasp  screw  holds  well,  that  the  stop  is  firmly  fixed,  and 
that  the  clasp  moves  evenly  without  binding  ;  the  blade  of  the  bayonet  should 
set  outwards  a  tittle  towards  the  point.  To  try  the  strength  and  temper  of  the 
bayonet  when  fixed :  spring  it  smartly  in  four  directions,  towards  the  back  and 
face  and  each  edge,  resting  the  point  on  the  floor,  and  grasping  the  butt  of  the 
stock  with  the  right  hand  and  the  middle  of  the  barrel  with  the  left.  Examine 
the  fitting  of  the  bayonet  to  the  barrel  and  see  that  the  inside  of  the  socket  is 
clean  and  free  from  rust,  and  that  the  bayonet  stud  is  well  brazed  and  of  the 
right  dimensions. 

Lock.  Examine  carefully  the  action  of  tbe  lock;  snap  the  hammer  on  the 
cone,  to  see  that  it  fits  well.  Let  the  hammer  down  several  times,  to  judge  of 
the  working  of  the  lock. 

See  also  :  1st,  that  the  interior  parts  are  not  wood  bound. 

2nd.  That  the  hammer  stands  off  (0.02  in.)  from  the  lock  plate. 
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JHmmlmgi.  The  front  part  of  the  trigger  at  half  cock  should  be  nearly  per- 
pendicular to  the  surface  of  tho  guard  plate;  the  slit  for  th a  (rigger  should  be  of 
the  exact  width,  ao  that  the  trigger  shall  have  no  lateral  motion. 

It  is  important  that  the  guard  plate  should  bear  firmly  on  the  wood  in  every 
part;  as  otherwise,  by  di-iviiiir.  the  tang  strew  too  hard,  the  trigger  might  be 
brought  too  close  to  the  sear  and  the  action  of  the  lock  bo  thus  interfered  with. 

The  butt  plate  should  be  well  fitted,  in  the  centre  of  the  stock. 

The  bands  should  fit  smoothly  at  the  shoulders  and  closely  to  the  stock  and 
barrel,  but  not  so  tight  as  to  require  a  great  effort  to  remove  them.  The  band 
springs  should  no;  ba  too  ihiqily  set;  they  should  spring  back  freely  when 
pressed  down ;  the  holes  for  the  wires  should  not  interfere  with  the  barrel  or 
ramrod  grooves. 

All  the  mountings  abould  fit  smoothly  (o  the  Block.  The  stock  should  have 
the  proper  fall  or  crook,  which  is  ascertained  by  applyiag  the  pattern  and  by 
trying  the  piece  in  the  position  of  aiming. 

By  sighting  along  the  barrel  it  will  be  seen  whether  it  is  well  stocked,  whe- 
ther the  upper  band  is  well  placed  and  the  sight  central,  and  the  bayonet  well  set. 

See  aleo  below:  Iwpeelion  i/urmj  in  strvici 

SPECIAL  INSTRUCTIONS   FOR  THE   INSPECTION   OF   HALL'S 
CARBINES. 

The  foregoing  rules  for  inspection  of  arms  are  to  be  observed  here  as  far  as 
itiey  are  applicable  :  sti'.'h  us  ihnse  rcl-.ir.Lii£r  I"  ih'.'  'jii;i!ity  of  mnieruls  and  work- 
manship ;  the  proving  of  barrels  and  ramrods  ;  gauging  the  parts  and  aseertaio- 
^lng  thai  ihay  are  sound ;  that  their  forms  and  dimensions  agree  in  all  respects 
with  those  of  the  standard  models,  and  that  they  are  not  inferior  in  finish  to 
those  models. 
The  following  instructions  apply  exclusively  to  arms  of  Hall's  patent. 
These  arms  should  be  fabricated  in  such  n  manner  that  the  component  parts 


of  all  the  arms  of  the  same  kind  shall  interchange,  or  fit  equally 
In  order  lo  test  the  aceuraey  of  the  work  in  this  respect,  examine  and  gauge  the 
various  component  parts  belonging  to  any  number  of  arms  offered  for  inspection, 
and  cause  the  arms  to  be  put  together  by  taking  the  parts  promiscuously  from 
the  whole  number  examined.  Take  then  a  certain  proportion  of  the  finished 
arms  (say  10  in  every  hundred  of  the  first  400  arms,  after  that  about  10  in  400,) 
and  interchange  the  component  parts  of  each  of  these  lots  of  10,  as  follows : 

2nd-  Apply  each  receiver  to  one  and  the  same  arm — ascertain  that  the  joint 
between  its  ouuxle  nai  4e  brae])  of  the  barrel  is  a  little  open,  (fr 
12 
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to  0.008  in.)  so  as  to  admit  of  one  thickness  of  common  writing  paper  without 
jamming  it,  and  two  thicknesses  of  the  same,  jamming  arid  holding  them  light- 
Also,  ascertain  that  its  calch  fits  well  to  the  catch  plale  below,  and  that  when 
the  receiver  is  pressed  hard  down,  the  space  between  the  catch  notch  anil  the 
catch  plate  is  not  le3B  than  0.00S  in.  nor  more  than  O.0IG  in.— that  the  receiver 
admits  or  a  little  motion,  or  has  between  it  and  ihe  chock  ok  each  side  of  in 
play  of  not  lees  than  0.004  in.  nor  more  then  0.008  in. 

Ascertain  thai  the  opening  on  each  side  between  the  receivers  and  the  sup- 
porters,  in  rear  of  the  chocks,  is  not  less  than  O.OOfl  in.,  nor  more  than  0,016  in. 

Thai  the  opening  between  tin  rear  tin  I  of  the  receiver  anil  the  butt  piece,  and 
between  the  rmnt  purl  of  ibe  shnnlilen>  (before  the  chocks)  and  the  supporter!, 
is  not  leas  Ihtui  0.016  in.  nor  more  Hint]  0.D3  in.  That  the  receiver  opens  ana 
shuts  with  case,  ami  that  the  trigger  which  is  olloched  to  it  posses  through  the 
guard  freely  and  clear  of  the  end  of  the  mortise  in  the  guard,  both  in  front  and 
rear,  ur>d  that  when  ihe  piece  ii  cocked  and  the  receiver  shut,  the  trigger  stand* 
■J  of  an  inch  from  the  guard  behind. 

3d.  Apply  Lii.e  en  ten  pliitt  tu  ail  the  stocks ;  put  in  n  receiver  and  ascertain 
that  it  fits  the  catch  :  also,  apply  all  the  calch  plates  to  one  and  the  same  stock 
and  receiver,  ascertaining  that  each  one  fits. 

4th.  Apply  all  the  catches  to  each  receiver  and  ascertain  that  the  catch  fits  on 
the  plate  below ;  that  the  o^eiiing  beUvtenihe  hook  of  Ihe  catch  and  the  catch 
plate  ib  correct  as  before  stated. 

5th.  Apply  ell  the  chocks  to  one  and  the  same  arm  and  ascertain  that  Ihe 
opening  or  joint  formed  between  the  receiver  and  the  Imrrel  is  within  the  limits 
before  prescribed.  Apply  one  .mJ  the  s.irtie  pair  of  chocks  to  each  arm,  and 
ascertain  that  the  opening  in  ihe  joint  between  th    receiver  and  the  barrel  is  the 

Gih.  Apply  all  the  bull  pieces  to  one  and  the  same  arm  ascertaining  that  each 
one  fits  alike  and  corresponds  well  with  the  ends  of  the  supporters,  with  the 
wood  of  the  stock  and  with  the  screw  holes  through  the  slock  and  the  sup- 
porters—then apply  one  and  the  same  butt  piece  to  all  the  arms  and  ascertain 
the  same  points  as  before. 

Tth.  Apply  all  ihe  butt  plates  to  one  and  the  same  stock,  but  without  turning 
in  the  screws,  except  in  a  few  of  ihe  plotes,  otherwise  Ihe  hold  of  the  screw  in 
the  wood  will  be  injured ;  but  ascertain  that  the  holes  in  the  plate  correspond 
with  those  in  the  slocks  at  the  same  time  that  iln  outer  edges  correspond  with 
the  outside  of  the  stock — then  apply  one  and  the  same  butt  plate  to  all  the  stock* 
and  ascertain  that  it  fits  alike  to  each,  turning  in  the  screwi 
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Bill.  Apply  all  the  guards  to  one  and  the  same  stock,  ascertaining  that  each 
tits  the  wood  well  Ground  its  edges  and  at  the  hnles — then  apply  one  and  the 
same  guard  to  eaeh  of  the  stocks,  ascertaining  that  it  fits  as  before. 

9th.  Apply  each  set  of  bands  to  one.  and  tin:  mma  ilook  ami  barrel,  ascertain- 
ing that  they  go  moderately  light  only,  and  »■  nearly  alike  as  to  make  good 'and 
close  work— then  apply  one  and  the  same  set  of  bands  to  all  the  arms  and  ascer- 
tain the  same  points  with  each,  and  that  the  bunds  tit  well  to  the  stocks  and 
k'lrrcls  and  to  the  band  springs. 

10th.  Apply  all  the  barrels,  with  one  and  the  same  set  of  bands,  to  one  and 
the  same  stock,  putting  the  bands  fully  to  their  places  to  ascertain  that  they  go 
neither  too  light  nor  l-ju  hose,  which  will  be  the  case  when  ihcy  admit  of  being 
shoved  by  the  hand  to  within  a  quarter  of  an  inch  of  their  respective  places  ; 
ascertain  that  the  supponf.-rs  fit  the  stocks  and  the  butt  pieces — then  apply  one 
and  the  same  barrel  with  1 1 1 >:■  ennv.  sr-i  of  bunds  :■>  c:ich  of  the  slocks,  iiWrving 
the  same  particulars. 

11th.  Ascertain  that  the  supporters  are  securely  fastened  to  the  barrels  with 
two  screws  in  each,  and  with  good  snider  over  the  whole  extent  of  the  supporler 
where  it  comes  in  contact  with  the  barrel— to  determine  this  point,  put  a  little 
oil  above  the  junction  of  the  supporter  and  the  barrel,  then  grasp  both  supporters 
with  one  hand,  holding  the  barrel  with  the  oilier,  and  spring  litem  inwards 
several  times;  if  the  soldering  is  not  sound,  the  oil  will  be  seen  to  issue  from 
between  the  supporters  and  the  barrel. 

12th.  Test  the  guides,  ascertaining  that  they  slide  equally  easy  in  their  re- 
spective dove-tails  in  all  the  barrel*,  iwt  applying  all  the  guides  to  one  barrel 
and  (hen  one  of  them  to  all  the  barrels. 

13th.  Examine  the  receiver  and  the  vi 
in  the  first  place  all  the  hammers  to  one 


i  it  by  applying 


le  falls  fairly  dov 


to  all  the  ft 
pans  of  the  lock  attached  u 
nenl  parts  to  one  and  the  sam 
to  all  the  receivers. 


lua  parts  attached  I 
d  the  same  receiver,  ascertaining  that 
hen  apply  one  and  the  same  hammer 
lest  the  accuracy  of  all  the  different 
,  applying  all  of  the  different  compo- 
d  one  of  each  of  the  component  parts 
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The  inspector  is  not  restricted  to  the  particular  examinations  above  men- 
tioned; he  will  make  any  other  examinations  which  he  may  deem  necessary  to 
ascerlnin  the  quality  of  any  part  of  the  arms  and  Ihcir  conformity  lo  the  stan- 
dard models ;  if  he  discovers  or  suspects  any  attempts    on    the  part  of  the 
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workmen  to  cover  or  conceal  serious  defects,  he  will  subject  the  arms  to  Ihe 
most  severe  scrutiny,  in  order  to  detect  audi  defects. 

In  the  inspection  of  contract  arms,  the  inspector  will  judge  of  the  quality  of 
materials  and  workmanship  by  the  rules  which  govern  in  like  cases  at  the  na- 
tional armories ;  that  is,  he  will  reject  such  arms  or  parts  of  arms  as  would  be 
condemned  at  the  national  armories,  and  he  will  receive  such  as  would  be 
approved  at  the  national  armories  ;  without  exacting,  in  any  case,  more  rigid 
conditions  than  are  enforced  at  those  establishments. 

The  ordnance  officer  charged  with  the  inspection  of  arms,  or  the  master 
armorer  at  a  national  armory,  will  cause  at  least  one  in  twenty  of  each  lot  of 
arms  passed  by  a  sub-inspector  to  be  taken  to  pieces  in  his  presence,  and  he 
will  examine  them  strictly,  agreeably  to  the  foregoing  directions,  before  affixing 
his  stamp  of  approval  on  the  finished  arms,  all  of  which  must  be  examined  b; 

Mahhs  i  As  a  general  rule,  every  part  condemned  on  inspection  will  be 
indelibly  marked  with  the  letter  C,  and  every  principal  part  approved  will  be 
marked  with  the  initials  of  the  inspector's  name.  Care  must  be  taken  that  the 
marks  of  approval  are  not  stamped  so  deep  as  to  be  injurious. 

Finished  arms  approved  on  inspection  will  be  marked  on  the  left  face  of  the 
stock  with  the  initials  of  the  name  of  the  principal  inspector,  and  the  year  of 
inspection. 

BROWNED   ARMS. 

The  barrels  of  rifles  and  carbines  are  browned  at  the  armories  before  being 

received  for  the  service;  the  lacks,  ramrods,  band  springs,  triggers,  rumen  *n& 
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Previous  to  commencing  the  operation  of  browning,  ii  is  necessary  that  the 
barrel  or  other  part  should  be  nude  quite  bright  with  emery  or  n  flue  smooth, 
file,  (but  not  burnished,)  afler  which  it  must  be  carefully  denned  from  all 
greasiness;  a  small  quantity  of  pounded  lime  rubbed  well  over  every  part  of 
the  barrel  is  the  best  for  this  purpose.  Plugs  of  wood  are  then  to  be  put  into 
the  muzzle  of  Ihe  barrel  and  into  the  vent,  and  the  mixture  applied  to  every 
part  with  Lt  clean  sponge  or  rag.  The  barrel  Is  then  Lo  be  exposed  to  ilie  Air  for 
twenty-four  hours;  after  which  lime  it  is  in  tie  well  rubbed  over  with  a  Jlrel 
scratch  card  or  scratch  brush,  until  the  nisi  is  entirely  removed  ;  ihe  mixture  may 
then  be  applied  again,  as  before,  and  in  n  few  hours  Ihe  barrel  will  be  suf- 
ficiently corroded  for  the  operntion  of  sera I ch  brushing  to  be  repeated.  The 
same  process  of  scratching  off  ihe  rust  and  applying  the  mixture  is  to  be  re- 
peated twice  or  three  times  a  day  for  four  or  foe  days;  by  which  time  the  barrel 
will  be  of  a  very  dark  brown  color. 

When  the  barrel  is  sufficiently  brown  and  the  rust  has  been  carefully  re- 
moved from  every  part,  about  a  quurt  of  boiling  water  -should  be  poured  over 
every  part  of  the  barrel,  in  order  that  the  action  of  the  acid  mixture  upon  Ihe 
barrel  may  be  destroyed  and  the  rust  thereby  prevented  from  rising  again. 

The  barrel,  when  cold,  should  afterwards  lie  rubbed  over  with  linseed  oil  or 
sperm  oil.  It  is  particularly  directed  that  the  sleel  scratch  card  or  scratch  brush 
be  used  in  the  place  of  a  hard  hair  brush,  otherwise  the  browning  will  not  be 
durable,  nor  have  a  good  appearance. 

The  browning  mixture  is  applied  lo  other  parts  of  arms  in  the  ante  manner 
as  to  the  barrels. 

About  6  quarts  of  browning  mixture  are  required  for  1,001)  barrels, 

Ta  rtnunx  old  eroirtiing  ;  Plug  the  vent  and  the  muzzle  of  the  barrels  ;  im- 
merse the  browned  parts  for  one  hour  in  boiling  lime  water  or  lye,  lo  remove 
(he  varnish  or  grease  ;  wipe  them  and  put  them  in  vinegar,  in  a  wooden  trough, 
for  half  an  hour  or  an  hour,  when  ihe  browning  may  be  rubbed  off  wilh  a  rag. 

PACKING  SMALL  ARMS. 

Box  for  20  Percussion  Muskets.     Plate  16. 

The  box  is  made  of  well  seasoned  pine  boards  1  in.  thick;  the  sidea  and  bot- 
toms lap  over  the  ends.  4eo™<rpt<cH  (oak)  2.25  in.  wide,  1.125  in.  thick;  the 
width  of  the  corner  piece  is  placed  against  the  end  of  the  box;  a  rabel  is  cut  in 
each  piece  to  receive  the  ends  of  a  board  4  .5  in.  wide  and  .  12a  in,  thick,  which 
forms  Ihe  inner  lining  of  the  implement  pocket.  3  end  lining;,  lietween  the 
corner  pieces,  S. 75  in.  deep,  leaving  vacant  spaces  above  them,  between  Ihe 
corner  pieces,  4.5  in,  deep,  for  the  implements.  They  are  fastened  to  ihe  ends, 
each  with  two  nails. 


Interior  dimensions  of  the  box:  Length,  belween  the  end  linings,  59.35  in. ; 
width,  15. 75  in.;  depth,  13.25  in. 

The  ends  are  fastened  wuli  nine  3d  nails  in  two  rows,  in  each  corner  piece. 
Each  side  is  fastened  with  five  13d  nails  in  each  end,  three  JOd  noils,  and  one  2 
in.  screw  Mo.  14,  (above  Ihe  nails)  in  each  corner  piece.  The  bottom  is  fasten- 
ed to  each  end  and  lining,  with  twelve  JOd  nails,  and  lo  each  side  wilh  ten  lOd 
nails  and  two  2  in.  screws.  The  lop  is  fastened  with  two  2  in.  screwB  to  each 
end,  and  four  to  each  side.  Two  holes  are  bored  in  each  end,  6  in.  apart  and  8  in. 
from  Ihe  bottom,  lo  receive  rope  beckets,  .5  in.  thick"  and  18  in.  long,  which  ate 
inserted  and  fastened  by  a  knot  co  a  liters  unk  in  the  end,  before  the  linings  are 
nailed  on. 

Two  grooves,  1  in.  wide  mid  ,\!j  in.  dctp,  nt  cul  in  each  side  of  the  box,  close 
to  the  corner  pieces,  t:i  native  (lie  packing  stuff. 

4  liaiionEt  damps  1  in.  thick  ;  two  of  them  are  1  in.  deep;  the  others,  1 .5  in. 
They  have  each  ten  notches  on  the  undor  side  lo  receive  the  blades  of  the  bayo- 
nets, and  tlicy  arc  fastened  in  the  bottom  of  the  box,  each  with  2  screws.  The 
small  clamps  are  placed  3.4  in.  apart,  in  the  eleur;  the  large  ones,  5.5  in.  apart. 

imtude  clamps,  1  in.  thick  and  3.35  in.  wide;  each  clamp  has  5  holes  for  the 
muzzles  of  the  barrels  and  5  for  the  heads  of  the  ramrods.  They  are  placed  in 
the  grooves;  the  lower  damps  fastened  lo  lire  ends  of  the  box  at  the  bottom, 
each  wilh  Iwo  nails;  ihe  others  sliding  in  the  grooves. 

ibtttlctampt,  2  in.  thick,  2.35  in.  wide.  They  have  rebels  1  in.  thick  at  the 
ends,  to  slide  in  ihe  grooves,  nrnl  f:!n:li  clmnp  has  5  sloping  notches  1  in.  deep, 
1.5  in.  wide  al  top,  mid  9  in.  at  bottom,  to  receive  the  bulls  of  Ihe  muskets. 

2  middle  clamps,  1.125  in.  thick,  3  in.  wide,  wilh  rabets  to  fit  the  grooves— 
they  are  bid  in  flat. 

2  top  dumps,  2  in.  thick,  3.135  wide,  with  rabets  1  in,  thick  at  each  end,  to 
slide  in  ihe  grooves.     Tin  r:c>ver  prciacs  on  then:  and  keeps  the  muskets  tight. 

To  pack  a  box  of  Muskets. 

Unfix  the  bayonets  and  let  down  the  hummers. 

The  small  luiyonci  cl.imiis  brim'  iViatciicd  down,  place  the  points  of  the  bay- 
onets in  their  notches,  the  bayonets  lying  on  ihe  edge  of  the  blade ;  then  put  in 
the  large  clamps  and  screw  them  down. 

Place  ihe  lower  tier  of  ten  imiskels  ;  the  muzzles  and  ramrods  in  ihe  holes  in 
the  lower  end  chimps.  I  be  bulls  renins  mi  ihe  opposim  chimp ;  put  iwu  lower 
butt  clamps  in  the  grooves  over  the  butts  of  the  lower  lier  of  muskets,  and  over 
them  the  two  middle  clamps.  Place  the  upper  muzzle  clamps  in  the  grooves; 
insert  the  upper  tier  of  ijihImh  like  ilie  lower;  put  in  the  upper  bull  clamp* 
and  the  top  clamps. 

Put  Ihe  implements  in  Ihe  pockets  provided  for  them 
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Packing  box  for  20  Rifles. 
Rifles  ore  packed  in  tlie  same  maimer  as  muskets,  the  box  being  made  like 
its  dimensions,  and  omitting  llie  btnjonel  dumps. 
I  of  rifle  box.'  Length  between  the  end  lioingi.50  in. ;  width 
16.75  in. ;  depth  12.5  in. 

Packi?ig  box  for  50  Pistols.     Plate  16- 

The  form  and  dimensions  of  the  box  are  represented  til  the  ptaie. 

The  muzzles  and  the  heads  of  the  rods  are  inserted  in  holes  countersunk  in 
the  side  of  the  box,  the  handle  of  the  stock  being  confined  by  4  clamps,  which 
slide  in  grooves  made  ill  the  ends  of  the  box. 

The  implement  are  placed  in  a  siiull  (■i(iii|i;iriiiK:r.i  provided  lor  them,  at  the 

Interior  dimensions  of  pistol  box:  Length  49.25  in  ;  width  11.5  :n  ;  depth  12  in. 
Weights  of  boxes  of  j]rnus  packed. 

20  muskets,  MrcMaiutl 290  lb*. 

20      do.        fl.nt 300   " 

20  rifles,  percussion. 'J75    " 

50  pistols,      do 130    " 

Packing  Armt  with.  Straw. 

In  the  field ,  or  under  other  circumstances,  when  the  proper  arm  chests  are  not 


regular  picking  box. 

The  straw  should  l.e  lnn»,  iierfcrdy  dry.  ami  free  fre,ia  dust :  ryr  strmii  ia  the 
best;  hag  should  not  be  used  :  about  35  lb*  at  si  row  are  required  lo  a  box. 

To  prepare  llie  mu-krt  fir  ptOagl  oil  it ;  let  down  the  hammer,  pass  ihe 
bayonet  up  to  the  socket  into  the  guard  how,  on  the  nghl  side,  in  front  of  the 
trigger.  Make  a  rope  of  about  40  straws,  slightly  twisted,  and  40  in-  long; 
Wrap  it  about  the  musket,  commencing  un  top  of  the  hammer,  guing  round  the 
bayonet  below,  again  over  the  hammer  ami  round  the  piece  in  front  of  the 
guard,  then  over  Ihe  suck-M  <■■'  ihe  bayonet  near  the  neck,  and  wrapping  the  rest 
around  the  handle  of  ihe  stock. 

Lay  a  bed  of  straw  2  in.  thick  in  ihe  bottom  of  the  box  ;  in  the  middle  and 
at  6  in.  from  the  ends,  place  three  cushions  of  straw  6  in.  thick  and  12  in, 
wide.— Put  in  a  tier  of  10  muskets  crossing  each  other,  the  butts  resting  alter- 
nately against  the  ends  of  thcbiix,  1 1  it-  guards  nupt.rnn'si.  am!  ihe  hammers  bear- 
ing on  the  cushions.  Put  small  irusses  of  straw  under  the  upper  and  middle 
bands,  by  raising  the  muskets  at  one  end  and  then  pressing  them  down  between 
the  others.  Pack,  between  the  butts,  wads  of  straw  ti  in-  long,  made  of  a  hand- 
ful of  straws  folded  in  three;  cover  the  guards  and  yuard  bows  with  the  ends  of 
that  forms  these  wuds,  which  will  he  still  about  12  In.  long.     Put  in 
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another  tier  or  10  muskels  in  the  same  manner,  making  the  cushions  4  in.  thick. 
Pack  the  implements  in  straw  in  the  vacant  spaces.  Fill  the  bos  with  straw, 
so  that  the  cover  shall  require  strong  pressure  to  keep  it  down.  Pul  two  hoop 
round  the  box,  at  13  in,  from  the  ends. 

Other  arms,  swords,  Ac.,  are  packed  in  &  similar  manner. 

Arms  should  not  be  wrapped  in  jttiptr,  unless  it  be  oiled,  ns  it  attracts  moist- 
lure  mora  readily  than  straw  does. 

PRESERVATION  OF  ARMS  IN  STORE. 
Jinangemml  and  Mmner  of  Storing  Jtrms. 

Arms  are  kept  at  the  Arsenals  either  in  the  hoses  in  which  they  are  received 
from  the  armories,  or  in  racka. 

Those  of  each  kind  mi.  ki'pl  separate  and  they  are  arranged  according  to  the 
mod-1,  the  place  and  year  of  fabrication,  and  the  time  when  they  were  last 
cleaned. 

New  arms  are  kept  distinct  from  those  which  have  been  repaired. 

Each  pare*  I  should  Lave  ;-.  label  indicating  the  kind,  number,  model,  date  of 
their  receipt  in  store,  and  of  their  being  last  cleaned. 

The  manner  of  keeping  arms  at  the  arsenals  is  determined  by  the  chief  of  the 
Ordnance  Department,  according  to  the  peculiar  circumstances  of  each  case,  mid 
racks  are  constructed  for  them  only  in  pursuance  of  special  authority  from  the 
Ordnance  oilim ■;  without  such  authority  they  are  kept  in  boxes.  The  form 
and  arrangement  of  the  racks  vary  with  those  of  the  room  in  which  they  ate 
placed,  so  as  to  use  the  spec  to  the  best  ml  van  (age,  anil  give  light  and  air  10 
every  part  of  the  room.  The  usual  arrangement  of  racks  for  muskets  is  to 
eBtabbsb  two  rows  of  double  racks,  two  tiers  high.  perpendicular  lo  ihe  length 
of  the  room,  leaving  alleys  around  the  room  next  to  the  walls,  and  in  the  cen- 
tre, if  necessary.  The  nay  ones  ;ire  parsed  throne!)  the  middle  band  swivel,  the 
socket  covering  the  top  of  the  ramrod.  Other  racks  of  a  similar  kind  may  be 
made  for  riflts,  carbines,  Ac.  Pistnls  are  suspended  by  (lie  guard  bows,  on  hooks 
driven  into  the  faces  of  the  musket  racks,  or  into  the  joists,  or  into  strips  at- 
tached lo  the  walls  of  the  building. 

When  there  ore  neither  racks  nor  boxes  prepared ,  the  arms  are  stored  in  dry 
rooms,  arranged  in  rows  apart  from  the  walls,  standing  on  their  muzzles  and 
supported  by  frames  lo  prevent  them  from  pressing  too  much  on  each  other. 
The  bayonets  should  be  unfixed  and  passed  through  the  swivel.  They  should 
be  covered  with  tarpaulins  or  cloths,  if  necessary,  to  protect  them  from  dual- 
Anns  of  peculiar  kinds  and  arms  to  be  repaired,  are  kept  separate  from 
others;  as  also  arms  unserviceable  or  condemned  lo  be  broken  up. 

Limbs  and  spare  parts  intended  for  repairs  of  arms  should  be  kept  in  store  by 
themselves,  in  a  dry  place,  classed  according  to  the  kind  of  arms  and  to  the 
model  and  year  of  fabrication,  and  labeled  accordingly, 

Lift   »    • 
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.Wusftel  and  rifle  barrels  s ml  other  long  bnrrtls,  standing  on  their  11 
the  piles  covered  from  I  lie  dusi  with  (.ivpaulins  siinpiireid  so  fis  not  to  ti 
barrels.  PUl-l  ton**,  tqpMfl,  and  other  small  puis,  in  drawers  or  boxes, 
properly  labeled.  Stocki,  in  square  piles,  in  the  attic  or  upper  story  of  ihe 
building. 

Care:  of  Arms  in  Store. 

Arms  when  received  at  an  arsenal  should  lie  unpacked  and  carefully  exam- 
ined, to  detect  niiy  [l.m-kis-f  -ntTcred    in   trni.sjmrt i :  they  should   be  cleaned 

and  oiled,  if  they  require  it.  Those  arms  which  arc  not  lo  he  placed  in  rocks 
should  he  returned  to  the  boxes,  laid  in  loosely  hut  safely,  and  the  cover  slightly 
fastened  down,  so  that  'hey  enn  be  readily  examined.       ' 

All  arms  in  store  should  he  frequently  examined,  to  see  that  they  do  not  be- 
come rusty.  Those  which  are  found  to  he  rusted  should  be  immediately  denn- 
ed and  again  oiled.  Bmwnc'l  arun,  if  utfe'.'icd  with  specks  of  rust,  should  be 
rubbed  hard  with  linseed  oil, and  if  the  appearance  of  the  browning  indicate  that 
the  acid  is  nor  neutralized,  rare  shut.  Id  be  I  alien  to  examine  the  niriifl  *gain  with- 
in a  short  time,  as  it  may  be  found  necessary  to  remove  and  renew  the  brown- 
ing; but  tnis  operation  should  not  [,<■  performi-,]  withnni  special  authority  frnm 
the  chief  of  the  Ordnance  Department,  on  the  report  of  a  duly  authorized 
inspector. 

Arms  which  are  lo  be  repaired  should  be  oiled  and  taken  care  of  in  the  some 
niannei  »s  sarrieeabl*  arms.  Irreparable  arms,  Hie  parts  of  which  can  be  used 
for  repairs,  should  he  oiled.     Similar  remarks  apply  ;■.■  spare  (.arts  for  repair  of 

Sptrm  ait  should  he  used  for  greasing  arms. 

Empty  boxes  from  which  the  arms  in  racks  are  taken  should  be  kept  with  all 
the  parts  belonging  to  them  in  the  attics  or  other  dry  situations. 
The  store  houses  for  arms  slinuld  be  aired  in  clear  dry  weather. 

Issuing  Arms. 

The  Ordnance  Regulations  prescribe  the  manner  of  issuing  arms  to  the  troops, 
under  the  various  circumstances  of  service,  and   to  the  States,  for  aiming  the 

All  arms  issued  from  an  arsenal  should  be  carefully  examined  before  delivery, 
cleaned  and  put  in  good  order;  if  intended  for  transportation,  the  y  should  he 
oiled,  if  neceSRii y,  after  deaniii::,  and  carefully  packed. 


i  OF  ARMS  IN  SERVICE. 
The  officers,  non-commissioned  officers,  and  soldiers  should  be  instructed  and 
practised  in  the  nomenclature  of  the  arms,  the  manner  of  dismounting  and 
mounting  them,  and  the  precautions  and  care  required  for  their  preservation. 
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Each  soldier  should  have  a  screw  driver  and  a  wiper,  and  each  squad  tl  H 
a  wire  and  a  tumbler  punsb,  and  a  spring  vice.  No  other  implement*  (JwiMta 
Used  in  taking  ami*  apart  or  in  setting  them  up. 

Id  the  inspection  or  armi,  officers  should  attend  to  the  qualities  essesrals 
service,  rather  than  to  a  bright  polish  on  the  exterior  of  the  anna.  Tie  as 
ihould  be  inspected  in  the  quarters  at  least  once  a  month,  with  the  band  mI 
lock  separated  from  the  stuck. 

Taking  Arms  to  pieces. 

Te  lake  apart  the  ailtrtd  ptrauuitm  muiket,  pattern  0/  1823 1.  The  hvjs 

net— 3.  The  ramrod — 3.  The  side  screws — 1.  The  side  plate 5.  The  Loci- 

6-  The  upper  band — 7.  The  upper  band  spring — 8.  The  middle  band— 9.  TV 

middle  band  spring— 10.   The  trigger  wire — 11.   The   trigger 12.    The  tssj 

■crew — 13.  The  lower  band — 14.  The  lower  band  spring — 15.  The  bami- 
16.  The  guard  screws— IT.  The  guard— 13.  The  butt  plate  screws- 19.  Tk 
butt  plate. 

In  the  musket  of  the  model  of  1840,  and  in  the  new  percussion  musket,  At 
trigger  screw  and  trigger  are  taken  off  after  the  guard,  then  the  pin  for  the  ous- 
rod  spring,  and  the  ramrod  springs. 

Order  in  which  the  lock  u  taken  apart. — Cock  the  piece  and  put  the  spring  riot, 
orclomp,  on  the  mainspring.  1.  The  main  spring  screw— 2.  The  main  spring- 
3.  The  sear  spring  screw  (before  turning  this  acrew  entirely  out,  strike  the  efts* 
of  the  spring  with  the  screw  driver,  ao  as  to  disengage  the  pivot  from  its  mor- 
tise)— 4.  The  sear  spring — 5.  The  sear  screw— 6.  The  scar — .7.  The  bride 
screw— 8.  The  bridle— 9.  The  tumbler  screw— 10.  The  tumbler  (it  ia  drives 
out  with  the  punch  inserted  in  the  screw  hole) — 11.  The  hammer. 

The  lock  and  the  nuuket  art  put  together  in  the  inverse  order  of  taking  them  Ml 

The  tumbler  screw  has  a  larger  head  than  any  other  lock  screw.  The  other  four 
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The  soldier  should  never  lake  the  lock  apart,  take  off  the  guard,  or  take  out 
the  cone,  except  when  a  nun-conmilRsiontd  olficer  consul  era  it  necessary.     The 
band  and  rod  springs,  and  the  butt  plate  should  not  bo  taken  off  unless  it  is  im- 
ible  to  clean  them  in  place'     The  breech  screw  should  be  taken  out  only  by 
■morer,  and  never  in  urdiniry  clcaiiinL: ;  tli'i  .-;:i-ni:  remark  Lip  plies  lo  the  Ua- 
:t  clasp  of  the  new  nmake!,  wliir.li  should  be  frequently  oiled. 

defining  and  care  of  Arms. 

Far  the  iron  and  steel  jun-lf,  when  miich  rusted,  use  fine  emery,  sifted  and 
moistened  with  oil ;  when  slightly  rusted,  use  rotten  stone  or  brick  dust,  sifted 
very  fine,  moistened  lib'*  isc  willi  oil.  For  tin:  inns  pruts,  use  rotten  stone  or 
fine  brick  dust,  moistened  with  vinegar  or  water ;  these  parts  should  not  he 
greased.  Make  use  of  a  hard  brush,  or  a  piece  of  soft  wood,  such  as  white  pine 
or  cedar.  Remove  the  dirt  from  the  screw  holes  by  Brewing  I  pieee  of  soft 
wood  into  them.  Wipe  the  parts  clean  with  u  linen  rag,  (leaving  a  Utile  oi!  on 
the  inner  parts  of  the  lock,)  but  never  hirnitn  them. 

To  clean  the  exterior  of  the  barrel,  lay  it  tint  on  a  bench  or  table  or  piece  of 
board,  in  order  lo  avoid  bending  il.  The  practice  of  cleaning  a  bright  barrel  by 
supporting  it  at  the  two  ends  and  rubbing  it  with  a  strap  or  bud"  stick,  or  with 
the  ramrod  to  burnish  it,  is  highly  pernicious,  and  should  be  strictly  prohibited. 
After  firing,  the  barrel  should  he  always  washed  ;  when  the  water  comes  off 
clear,  wipe  the  barrel  dry,  and  then  puss  into  it  a  rag  moistened  with  oil. 

To  take  "Jflhe  barrel:  after  removing  the  bands  and  the  tang  screw,  hold  the 
Block  and  barrel  lightly  with  the  left  hand,  about  6  inches  from  the  breech,  the 
barrel  down,  willi  the  muz/.h:  ilL.iul  an  iru'li  trum  the  ground  :  strike  with  the 
right  hand  on  the  hainl'e  of  the  stock   until  the  barrel  ia  disengaged  from  its 

»    groove,  supporting  the  barrel  with  the  left  hand  until  it  can  be  seized  by  the 
right  hand  and  separated  from  the  stock. 
To  change  lite  cant,  when  it  is  broken  or  worn  out :  after  removing  Uie  old 
cone,  enter  the  new  one  carefully  with  the  fingers,  before  using  the  wrench,  in 
order  to  avoid  bruising  the  thread  in  the  barrel. 

It  it  very  important  to  use  no  other  implements  than  those  before  mentioned. 
By  using  nails  to  drive  out  the  wires,  their  holes  are  enlarged.  The  mainspring 
should  never  be  healed  for  the  purpose  of  either  raising  or  lowi  ling  lis  temper; 
ibis  destroys  the  elasticity  of  the  spring  and  the  lock  no  longer  gives  fire. 

The  notches  of  the  tumbler,  the  hook  of  the  iiniiiisjjj-ir.y.  and,  in  general,  all  the 
joints  of  the  lock,  should  be  frequently  oiled,  after  lirst  wiping  off  the  hard  grease 

kriiid  the  dust. 
Browatit  arms  are  cleaned  by  rubbing  them  hard  with  an  oiled  rag  until  the 
ail  is  well  incorporated  with  the  browning  ;  or  by  rubbing  them  with  bees  wax 
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of  these  arms  renders  it  necessary  to  observe  cer- 
required  generally 


ii  ihe  from,  side  screw  and  remove  ilie  receiver, 
ew,  loosen  the  bands  and  take  off  the  barrel. 

outings  in     ilew '■  lied  fro  in  ilie  stork  is  not  im- 


Tlie  poculiai 
lain  precautions  in  the  use  of  them,  besides  those  wine 
for  the  preservation  of  small  arms. 

To  take  the  arm  apart.  Turn  01 
then  turn  out  the  other  side  set 
The  order  in  which  the  other  m< 
portant. 

7b  take  the  lock  apart.  Detach  the  limbs  in  the  following  order :  1,  the  sear 
spring  screw;  2,  the  sear  screw;  3,  the  sear;  4,  the  sear  spring  ;  5,  the  main 
spring  strew,  (after  ronijin  sfin.^  the  main  spring  with  the  spring  vice,  and  de- 
taching it  from  the  link;)  6,  the  main  spring ;  7,  the  hammer  screw ;  S,  the 
hammer  ;  9,  the  link  screw ;  10,  the  link. 

To  jiul  the  firm  together.  The  mountings  are  attached  to  [he  stock  before  the 
barrel  is  put  in,  observing  ihut  the  butt  piece  screw  should  not  be  turned  in 
hard  until  the  barrel  is  in  place. 

To  put  the  lock  together.  Place  the  sear  spring  and  turn  its  screw  loosely  in; 
put  in  the  main  spring  and  its  screw,  and  then  the  hammer  ;  hook  the  link  to 
the  main  spring  with  the  aid  of  the  spring  vice  ;  put  in  the  sear  ami  its  screw, 
and  then  turn  in  the  sear  screw  mid  sear  spring  screw  tight.  The  tumbler  Bcrcw 
and  the  sear  screw  should  be  turned  in  very  tight;  the  other  screws  nre  left 

The  greatest  allenlion  m\ist  be  paU  to  Ihi  ehocJQ,  by  which  the  recoil  of  the  re- 
ceiver is  checked,  and  the  opening  between  it  and  the  barrel  regulated.  This 
opening  should  be  such  as  toadnvt  one  thickness  of  common  writing  paper,  and 
to  bind  two  lhii:kiri:i;!-n.:s;  if  ihe  opt  nir-u.  becomes,  from  any  cause,  too  great,  it  may 
be  diminished  by  inserting  a  thin  slip  of  metal  in  the  notch  of  the  supporter,  be- 
hind one  chock  or  both,  as  may  be  required. 

The  shoulders  of  the  receiver  must  always  bear  firmly  against  both  chocks  ; 
tin  piece  should  never  be  find  leitTiotil  the  chocks  being  in  place,  as  in  that  case  the 
opening  between  the  receiver  and  the  barrel  becomes  much  too  great,  Ji 
the  charge  is  perhaps  lost,  the  effect  of  the  remainder  much  lessened,  ■ 
stock  almost  inevitably  destroyed  by  the  blast,  and  by  the  undue  strain  which 
it  suffers  from  the  recoil  of  the  receiver. 

If  by  frequent  firing  the  receiver  becomes  foul  «o  as  to  close  with  difficulty. 
Or  not  to  admit  the  ball  readily,  its  easy  action  may  be  restored  by  slightly 
wetting  it  and  wiping  the  bore  with  the  finger,  and  the  muzxle  with  the  palm  of 
the  hand. 
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IHSPBCTIOfV  OF    ARMS   IN   SERVICE,    OR  WHICH    HAVE    BEEN 
IN    SERVICE. 

ImplrmtnU.    Standard  and  limit  gauges  for  ibe  bore,  limii  gmigts  ft*  llie  ex- 

tenor  of  the  barrel,  and  B  screw  plot*  villi  top*  Ebf  fa  holes  of  llie  lock  plate. 

The  following  are  the  principal  points  to  be  attended  to  in  the  inspection  of 

1st.   The  arms  being  taken  to  pieces  and  cleaned. 

Barrel.  Dificls  for  which  Ike  barrel  mutl  be  eomftmnrrf  as  unfit  fin'  ttrviet. 
The  large  gauge  entering  the  whole  length  of  ihe  barrel.  The  small  orsinndard 
gauge  not  entering,  unless  the  diminution  of  the  bore  is  caused  by  the  barrel 
being  indented  or  bent,  defects  which  may  be  remedied.  A  diminution  or  ilia 
exterior  diameter  at  the  breech  or  at  the  muzzle,  so  as  to  enter  the  small  re- 
ceiving gauges:  this  diminution  is  0.1  inch  at  the  breech ;  0.03  inch  at  III1 
muzzle  for  arms  willi  bayonets,  and  0.045  inch  for  arms  without  bayonols.  ? 
diminution  of  more  than  0,35  in  the  length  of  a  pistol  barrel, or  0.5  inch  it 
the  lengths  of  oilier  barrels.  Splits,  cross  cracks,  mid  oilier  serious  defects, 
caused  either  by  bad  workmanship  or  by  u»t 

Examine  ihe  barrel  carefully  10  see  if  it  has  any  of  the  above  defects,  and  if 
so,  mark  Ihem  with  a  file,  when  not  very  apparent — see  if  the  liayona!  stud  Is 
broken  or  loo  much  worn— if  theconeseatis  perfeel,  and  its  thread  in  good  "rder, 
and  the  vent  unobstructed.  If  the  breech  screw  is  not  tight  after  entering  5  or  6 
threads,  or  if  it  can  be  screwed  down  by  hand  without  the  use  of  a  wrench— if 
the  threads  are  nol  sharp  and  sound — if  the  plug  does  nol  fill  up  the  whole 
box  of  Ihe  female  screw — if  the  lang  is  broken  or  cracked  at  the  screw  hole — 
or  if,  when  the  breech  screw  is  in,  the  tang  is  nut  oven  with  the  upper  surface 
of  the  barrel,  a  new  breech  screw  is  required. 

Cant.  Examine  the  chamfered  end  of  the  cone  to  see  thai  it  if  nol  broken 
or  braised  ;  examine  also  the  thread  and  the  vent. 

Batokit.  A  bayonet  is  considered  unserviceable  if  the  blade  is  1  inch  too 
■hap  —see  if  it  is  sound  and  perfect  in  all  its  parts,  and  if  it  fits  the  barrel— 
also,  if  the  clasp  is  in  good  order  and  turns  freely, 

Lock.    See  if  the  fixed  branches  0f  ihe  ipringi  tit  eloae  to  the  lock  plate,  if 


Lock.     See  if  the  fixed  branches  of  tin. 
tBe  moveable  branches  are  clear  of  it,  am 

Have  the  springs  and   tb 
are  There  ■'""M^^^H 

tumbler  andd^^^^^^^H 

[f  (he  hot  rub.  atj^^^H 
may  be  caused  by  Ihc^^^^^H 
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If  the  hammer  rubs  on  one  aide  only,  hare  it  adjusted  ;  if  il  rubs  every  where, 
the  arbor  of  the  tumbler  does  not  project  sufficiently,  and  the  tumbler  should  be 
renewed.  If  the  notches  of  the  tumbler  are  broken,  or  the  edges  too  blunt,  have 
them  dressed  ;  if  the  hook  of  the  tumbler  projects  beyond  the  edge  of  the  lock 
plate  when  the  hammer  is  letdown,  the  tumbler  should  be  renewed.  The  arbor 
and  the  pivot  of  the  tumbler  should  fit  well  in  their  holes.  Examine  the  sear 
closely,  and  have  it  renewed  when  the  nose  is  loo  thin  or  is  worn  on  the  side 
next  the  lock  plate,  although  it  may  be  perfect  on  the  exterior.  If  the  hammer 
is  not  steady,  the  tumbler  should  be  renewed.  Try  the  action  of  the  hammer, 
to  see  that  it  explodes  the  cap  with  certainly. 

Renew  the  lock  plate  when  the  holes  are  too  much  worn  to  be  dressed  over. 
Renew  every  limb  that  is  broken  or  cracked,  the  screws  which  are  too  much 
worn,  or  of  which  the  stems  are  bent,  or  the  slits  too  much  enlarged. 
Modntinos.    See  if  the  parts  are  complete  and  sound. 

If  the  tang  screw  does  not  fit  tight  in  the  screw  hole  of  the  guard  plate,  re- 
new whichever  part  is  defective. 

IUmbod.  See  if  it  is  sound  and  has  a  good  thread,  and  is  of  the  proper 
length,  otherwise  replace  it. 

Stock.  Examine  carefully  the  bed  of  the  lock,  and  the  holes  for  the  band 
springs.  Press  the  thumb  against  the/uefngs,  to  see  if  they  are  split  at  the  holes 
for  the  side  screws,  and  renew  the  stock  if  it  is  split  there  or  at  any  other  part, 
to  an  injurious  extent. 

2W,    The  arms  complete, 
Are  inspected  according  to  the  rules  before  laid  down  for  the  inspection  of 
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i.jmii-s  ji™/ji7iiJ(J,  Tim  ijl  I  owing  repairs  being  always  imperfect,  [he  parts 
Hiring  them  should  be  replaced  :  cutting  off  a  barrel — brazing  ti  patch  on  a 
barrel — brciztng  a  1,111;  011  the  breech  scrrw — bra/.in;;  a  bolster  on  a  lock  plate — 
reaming  out  the  hole  for  the  arbor  of  the  tumbler — brssiog  a  piece  fot  a  tumbler 
holt  or  o  shoulder  on  the  hammer— hammering  in  the  edge  of  the  hole  to  make 
it  fit  tight  on  the  square  of  the  tumbler, — putting  a  pivot  to  a  tumbler — twisting 
the  square  of  the  tumbler  [0  increase  tire  (weep  rrf  the  h  unnicr — straightening 
the  arbor — brnzing  a  ramrod — splicing  a  stock. 

The  spare  parts  furnished  from  the  armories  arc  in  general  filed  and  finished, 
except  nanfeninf;  mi  tampering.    The  screws  are  finished  and  hardened. 

The  parts  of  Hall's  arms  are  supplied  in  a  finished  elate. 

Filling  jinn  parts.  To  adjust  a  n™  lock,  the  flat  of  the  barrel  should  not  1 
filed,  but  the  bolsters  of  the  look  plate  should  be  ground. 

The  barret  should  not  he  touched  with  a.  III'',  except  111  iL-essing  the  flat  c 
the  aide  of  the  lock,  when  it  has  been  injured  by  rust.  In  H]tf«fty  ihr 
bayonet  stud,  avoid  cutting  too  deep  into  the  barrel  and  producing  a  projectior 
inside ;  try  the  small  gauge  in  (he  barrel  after  Ihe  operation.  In  fitting  a  nm 
bayonet,  dress  out  the  groove  of  the  socket  and  ream  out  the  socket  if  MOMMty 

To  replace  a  loch  plate  I  Use  the  old  plate  as  a  gauge  For  filing  and  piercing  tin 
new  one,  in  order  that  it  may  fit  well  in  the  slock,  &c  In  fitting  0  fanMMr 
dress  out  the  tumbler  hole  to  make  it  lir  the  minhlef;  .-el  the  hummer  parallel  U 
the  plate.  Let  it  down  on  the  tone  and  correct  the  set  of  the  hammer  if  uecea 
'  aary.  In  adjusting  a  lumofer,  dress  the  square  or  the  notches  only,  and  nevei 
diminish  the  thickness.  In  Jilting  it  sear,  adjust  the  'lime unions  and  curve  0 
the  nose  according  to  the  set  of  the  tumbler  and  hammer.  To  dress  a  tvmblira. 
a  Bar,  the  limb  should  be  first  softened  if  necessary,  and  after  being  fitted,  it 
ehould  be  hardened  and  tempered  blue.     In  cutting  1/ir  twmbltr  and  sear  jernoj, 

>cut  tliem  so  that  they  cannot  be  driven  in  too  far.     In  fitting  n  guard  plate,  sitlt 
plate,  or  butt  plate,  do  not  file  away  the  edges  so  that  they  shall  not  fit  the  beds. 
Braze  sights  and  bayonet  studs  only,  end  no  other  pieces ;  the  solder  is  coru- 
poied  of  two  parts  of  brass  and  one  of  zinc,  without  any  tin. 

Irreparable  Jlrnts. 
Anna  are  considered  irreparaMt  when  both  the  barrel  and  stock  are  unfit  for 
service  ;  or  when  the  arms  require  very  extensive  repairs  and  the  parts  can  be 
made  useful  for  repairs  of  other  arms.  They  can  be  broken  up  only  by  special 
authority,  and  they  should  therefore  be  oiled  and  preserved,  in  order  to  be  sub- 
mitted to  an  inspector,  as  prescribed  in  the  Ordnance  regulations. 

tWIien  arms  are  broken  up,  the  parts  are  classed  either  as  serviceable,  repara- 
ble, or  unstrtriccablt;  those  of  the  last  class  should  be  turned  into  store  as  scrap 
iron  or  site  I,  6(4. 
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Number  and  kind  of  Armorer's  Tools  required  for  any  number  of 
workmen,  from  1  to  12,  at  art  Arsenal  for  repairs. 
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Drill'!!™      - 
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Number  and  kind  of  Armorer's  Tools — Continued. 
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•^  purls  required  for  Me  repair  of  1000  Percussion  Muskets,  for 
one  year,  in  the  field. 


Tang  screws 

Bayonets 

Bayonet  clasps 

Lock  plates 

Hammers 

Tumblers 

Tumbler  screws 

Bridle* 

Bridle  screws 

Sear  screws 

Sear  springs 

Sear  spring  screws. . . 
Main  springs 

Main  airing  stows.  . 

Upper  bands 

Upper  band  springs. . 
Middle  I'awls 


3    Middle  band  swivels.. 
30    Middle  band  springe... 

,10     Lower  bands 

75    Lower  bund  springs  ■■ 

7a    .Side  plates 

Guard  plates 

Guard  bows 

3    Guard  bow  nuts 

6    Guard  bow  swivels  .  . . 

75    Triggers 

75     Trigger  screws 

135    Trigger  pirn 

35     Guard  pLte  screws.,.. 

135    Butt  plates 

ID    Butt  plate  screws 

135    Ramrods 

135    Rain  rot]  springs 

135     Roil  spring  pins 

19a     Rum  roil  slops 

135    Stocks 

3UO    Screw  drivers 

50    Wiperrs 

75  ,  Hall  screws 

30  LSpring  vices 
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Spare  part*  required  for  tie  repair  of  1000  Ptrcutsitm  Rifii 
ketoons,  and  Pistols,  during  one  year,  m  the  field. 


Parti. 

Rifle. 

CoTnIry 
Muaketoon. 

PiKoL 

Barrtll 

10 
10 

10 

S 
10 
50 

Loek«      

3 

3 

25 

20 
90 

30 

M 

as 

15 
25 
15 

25 
25 
25 
25 

25 
50 

50 
50 
50 
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50 
50 

100 

100 

40 
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eparts  ofJirms. — Continued. 


p„„. 

Rifle. 

Musks  toon. 

Pistol. 

d  to 

5 

5 
J00 
50 
50 
100 
30 
50 
50 
10 
10 

50 
95 
35 

SO 
•25 
25 
5 
5 
10 

30 

SO 
50 
10 
10 
10 

Spare  parts  required  for  Ike  repair  of  1000  Hall's  Carbines  (per- 
cussion) for  one  year,  in  ike  field. 


Bnrrelsand!  supporters  cnmple 

Chock" 

■Chock  (trews 


Tuinbl-ratraarB... 

Sear  srrews 

Sear  springs 

Sear  spring  si\rfwti.. 

LhJtTMMwY.  '.'.'.".* 

Wain  springs 

Mnin  spring  screws 

Calchee 

Call-.,  screws 

Caleb  spr.ugs 

Calch  apnr.y  scrrwa 


A|T(>I19    Hill  -lilpB 

Upper    :  i:ids. 

Ramroi     >;  i  .ii£9   ...... 

Upper  hand  springs  . .. 
Lower  bends. . . . 

Snivel  i   ins 

Swivel  :i-iit> 

Guard   p  •  l<-i. 

Guard  bows 

Guni-d  '■■■  w  r.uia 

C'r.u.li  ]■  ■•■.'  tnd  pins. . 
Giiiird  :.:par.ieW8  ... 
Buupla  -■• 

Ramro 

Siocka  

Screw  ...  vers 

Wipers 

Spring  vices 

Bullet  moulds 
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Spare  parts  required  fw  thi:  rtfiair  of  1000  Percussion  Rifles,  Mut- 
ketoons,  and  Pistols,  during  one  year,  in  the  field. 


Barrels 

Sights 

Tine,  eerewe. . 
Cones 


Tumbles 

Tumbler  strews 

Bridles 

I!,  ill  ■  strews. .. 

Soars ■ 

Sent  s;ri-w»  .... 

Scar  .*■<'  ii«-'     ■ 
Sear  spring  srrei 
Main  springs  . . 
Msinspr.ngiure 
Sid    kwsts    ... 
U  |>|  ici  bands  wit 
U  |.:if  r  bend  swne!s  and 
Upper  liarrt  springs. 
Lower  benik  ...... 

I.  u» >  i  band  springs 

Swiiel  bars— 

Switel  bar  rings.  . . 
Swivel  bar  nuls  . . . . 

Side  plates 

Guard  plates 


Guard  bow  swt»els  and  rim 

Triors 

Trigs"  screws 

liuard  plale  screws 

Run  plans    

Bull  plale  strews 

Box  plates,  with  catches  . . 

Box  plate  screws 

Bex  pla'S  springs 

Box  plate  spring  screws. . . 

Ramrods. 

Ramrod  heads.. 

Ramrod  springs  and  pins. . 
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Spare  parts  ofjirms. — Continued. 

p.„. 

Rifle. 

Cavalry 
Muskctoon. 

Pistol. 

dMO 

5 

5 
100 
50 
50 
100 
30 
50 
50 
10 
10 

50 
25 
25 

90 
05 
25 

5 
5 

10 

Rum  rod  swivel 

30 

50 
50 
10 

10 
10 

.Spare  parts  required  for  th 
cussion)  fo> 


repair  of  1000  Hall's  Carbines  (per- 
one  year,  in  the  feld. 


Barrel*  and  supporters  complete 

Chocks 

Chock  strews 


Sear  screws 

Seor  springs 

Sear  spring  screws 

Link  screws 

M.im  springs 

Main  spring  screws  .. 

Catches 

Catch  screws 

Catch  springs 

Catch  spring  screws. . 

Side  screws 

Butt  pieces 

Butt  piece  screws. . . . 


i  Aprons  snd  slaps 

tipper  bands 

Rainrou  springs 

Upper  iv,nd  spring*  . , 

Lower  kinds 

iSwivel  bars 

Swivel  screwi 

1    Swivel  ring* ■ 

i   [Guard  plates 

I   .Guard  bows 

i    Q«arA  bow  no*.... 

I  Catch  levers  n..^  p;i;j 

I  Guard  plate  screws  . 

i  Bon  plates 

I  Butt  plate  arrewe... 

i  'Ramrods 

i  Scrrw  itr;rtrs.. 

i     Wipers. 

)  !  Spring  vices 

J  Itiullet  miiulds 
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For  the  repair  of  ikt  .htilttrj  .VnbttM  - 
The  same  parts  si  for  the  Cavalry  Uvketoon,  with  the  taUrn 
Omit:  Sxicti  ban,  riiwi,  sad  *mrl- 

Add  i   Swivel  plale  and  stai* 

Swivel  piale  screws 

Svivela  and  rivet* 

Lover  band  springs 

For  the  repair  of  arms  in  the  hands  of  troops  in  garrison,  take  about  one-half 
of  the  number  of  parts  required  for  arms  in  the  Geld. 

Spare  parts  required  for  repairs,  if  not  obtained  from  arms  that  are  broken  up, 
are  supplied  from  (he  armories,  on  requisitions  made  in  the  manner  pointed  oat 
by  the  regulations  of  (he  Ordnance  Department, 

Durability  and  strength  of  Musket  Barrels. 
The  United  States  musket  barrel  being  much  like  the  French  musket  barrel, 
the  following  remarks  relative  to  the  latier,  (estracied  from  the  JRAt  .Vemoot,] 
will  apply  to  the  former.  It  is  to  be  observed  that  the  charge  of  the  Frenfi 
musket  was  formerly  163  grains  Troy,  priming  included,  (or  146  grains,  ex- 
clusive of  priming,)  and  is  therefore  considerably  greater  than  our  present  ser- 

The  regulation  fixing  the  duration  of  small  arms  in  the  French  service  at  50 
years,  is  founded  on  the  durability  of  the  barrel,  which  is  the  most  important 
part  of  those  arms.  Experience  has  shown  that  a  musket  barrel  will  bear  25,000 
discharges  without  becoming  unserviceable,  and  even  in  time  of  war  a  musket 
is  noi  tired  more  than  500  times  a  year.  The  wear  caused  by  firing  is  therefore 
small,  and  the  principal  cause  of  the  rejection  of  barrels  is  the  diminution  of 
0.09  inch  in  the  diameter  at  the  breech.  With  good  management  and  care,  that 
diminution  will  take  place  very  slowly,  and  it  ought  not  jenernlly  to  occur  in 
the  space  of  50  years 

It  has  also  been  ascertained,  by  direct  trials,  that  the  strength  of  the  barrel  fur- 
nishes every  requisite  security  against  the  accidents  of  service  and  the  went  of 
care  on  the  part  of  the  soldier;  and  that,  even  after  being  reduced  in  diameter 
0.09  inch  at  [he  breech,  it  is  still  perfectly  safe  against  the  effect  of  the  charge. 
In  experiments  made  in  1800,  barrels  reduced  0.13  inch  at  the  breech,  bores 
double  and  triple  charge  with  one  ball,  or  2  canridgea  placed  one  over  the  other. 

Other  trials  were  made  in  1B29,  at  the  manufactory  of  Mulzig,  on  arms  sent 
there  for  repairs,  which  had  been  n  greater  or  less  time  in  the  hands  of  the 
troops.     They  furnished  Ihe  following  results  : 

1st.  When  a  musket  barrel  is  charged  with  a  single  cartridge,  placed  in  any 
pari  of  it,  or  with  2  or  even  with  3  cartridges,  inserted  regularly,  without  a 
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interval  between  them,  there  is  no  danger  of  bursting ;  with  4  cartridges  inserted 
regularly  over  each  other,  or  with  2  or  even  3  cartridges  placed  over  each  other 
with  slugged  balls,  (or  balls  driven  in.  as  in  a  rifle,)  there  is  danger  only  in  case 
of  some  defect  of  fabrication,  or  some  deterioration  in  the  barrel — with  more 
than  4  cartridges  inserted  regularly  one  over  another,  or  with  2,  3,  and  4  car- 
tridges with  intervals  between  them,  it  is  not  safe  to  fire. 

2nd.  No  danger  of  bursting  is  occasioned  by  leaving  a  ball  screw  in  the  barrel. 
There  may  be  danger  from  a  plug  of  wood  driven  tight  into  the  muzzle,  when 
the  barrel  has  been  loaded  with  2  cartridges ;  or  from  a  cork  rammed  into  the 
barrel  to  a  certain  distance  from  the  charge,  with  another  cartridge  over  it. 

Snow,  clay,  and  sand,  which  may  be  accidentally  introduced  into  the  barrel 
are  not  dangerous,  if  they  lie  close  to  the  charge  ;  but  they  are  so,  when  there  is 
a  space  between  them  and  the  charge ;  in  this  case  sand  is  the  most  dangerous, 
then  clay  and  snow. 

Balls  or  pieces  of  iron  inserted  over  the  charge,  were  not  attended  with  dan- 
ger when  placed  close  to  the  charge,  even  when  their  weight  amounted  to  1|  lb.; 
but  there  is  danger  from  a  piece  of  iron  0.5  inch  square,  weighing  £  lb.,  if 
placed  20  inches  or  more  from  the  breech. 

3d.  A  barrel  with  a  defect  which  might  have  escaped  the  inspector  at  the  ar- 
mory, bore  the  explosion  of  3  cartridges,  regularly  inserted.  After  mutilation, 
which  may  have  caused  a  reduction  of  metal  in  some  parts,  it  may  still  be  used 
without  danger. 

Finally,  the  diminutions  of  exterior  diameter  which  may  be  produced  in  ordi- 
nary service  are  never  sufficient  to  be  dangerous.  In  these  trials,  barrels  origin- 
ally 0.272  inch  thick  at  the  breech,  did  not  burst  when  loaded  with  2  car* 
tridges,  until  the  thickness  was  reduced  to  0.169  inch,  and  with  one  cartridge 
to  0.091  inch. 


SWORDS  AJFD  SABa.CS- 
SOWEKXATCBE- 


Caeabj  Saint. — Plate  15. 

Bum.  fkm Mar,  tack,  edw,  bevel,  peuu.  c 
pixrtt ;  («)f ,  rirccMf. 

Hllf.  fcrw»wMfcif  (bras*,)  notch  Sir  the  rnard,  back,  riiH  op,  hate  fir  Ike 
WgrflWbhJt  py,  wooden  body, ;  birch  or  maple,  j  lemheir  ranmf,  (eaif 
itkin  blackened,)  witm.  {bras*,)  notch  for  [he  guard,  ridgea,  shoulder,  hole  for 
the  tang;  of  ih*  Wade— Ci-i«o:/™J»™ia,  hook  ;  tsiimi,-  -7"i  h  ■■  I, 
•lajf,  Atorliae  for  the  tan*;,  bn<**-,  bead-  lip. 

8c  J  in  us  (iheet  stedj — Bsaj,  back,  from,  sides,  hotel  for  the  mta — W  ill 
•*<«,  rim,  sprints,  rrret  hotel :  2  met) — 2  Usual,  knob,  eye  for  the  ring — i 
Hsngl — Tip,  (rota  branch,  back  braneh. 

The  same  sabre,  with  gilt  mountings,  for  cavalry  officer!. 

Sabre  for  Moulded  Artillery.— Plate  15. 

Blue.  With  but  one  groove. 

Hilt.  Guard,  fine  branch  terminating  in  a  scroll ;  the  plate  haa  "2  countersinks, 
one  Tor  the  gripe,  the  other  for  the  scabbard. 

Sc»s«»ad.  Spring ,  fastened  (o  the  back  by  1  rittt — no  mouth  piece. 

In  other  retpecu  the  nomenclature  is  the  same  as  that  of  the  cavalry  sabre. 


MNBIOKS,  WEIGHTS.  ]9fr 

Infantry  SkW.- Plate  15. 

Blade.    (Straight,  cut  and  th nisi)— Back,  edge,  groove,  bevel,  point. 

Hilt.  Surmounting  (brass,)  notch  for  the  hook  of  the  guard,  rivet  cap, 
shoulder  for  [he  ferrule,  hole  for  the  tang  ;  Uferrulis— Gripe,  wooden  body,  hole 
for  the  tang— Crowing  (sheet  brass,)  grooves  and  ridges. 

Guahd,  in  one  piece  ;  branch,  hook  and  its  shoulder  ;  plate,  flange,  head  j  knob. 

Scabbard.  (Leather)— Ferrule  nnd  Jwofc,  (brass,)— Tip  (brass,)  body,  front 
branch,  back  brand i. 

This  sword  is  for  the  non-com  missioned  officers  of  fool  troops;  a  similar  one, 
without  the  guard  plait,  anil  with  n  blade  SB  iiicln-.  Ipog,  fot,  musicians. 

The  sword  for  nffittrs  not  mouiilerf  is  also  of  the  some  pattern,  with  ornament- 
ed gilt  mountings  nnd  a  silver  gripe  ;  the  inner  half  of  the  guard  plate  is  made 
with  a  hinge. 

Principal  dimensions  aw!  weights  of  Swords  rind  Sabres. 


Wliule  length  of  the  sword  or  sabre  in 
its  scabbard 

Length  of  the  blade  proper 

Length  ill"  ilie  ac.ibbnrd 

Width  of  the  blade  in  ihe  middle 

Versed  sine  of  the  curvature  of  the 
blade  in  the  middle 

Versed  sine  of  the  curvature  of  the 
blade  in  proof 

Weight  of  the  sword  or  Hubre,  complete 

Weight  ,,f  ihe  finished  blade 

Weight  of  the  scabbard" 


PROOF    AND    INSPECTION    OP    ffWORTjg    . 


<    SABRES. 


1st.  The  dimensions  ami  form  of  the  blink  are  verified  by  comparing  it  with 
the  model,  and  by  applying  the  appropriate  gauges  and  patterns,  for  the  length, 
width  and  tbifkius^  nt  -i  vnnl  poinis,  and  the  curvature,  if  any. 

2nd.  The  binds  is  then  proved  ns  follows :— 1st.  The  poinl  is  confined  by  a 
staple,  and  the  bh.de  is  bent  on  each  of  the  flat  sides  over  a  cylindrical  block, 
the  curvature  of  which  is  that  of  a  circle  35  inches  diameter,  the  curvature  of 
the  part  next  the  tang  beiii£  rcijuce'l  by  inserting  a  wilge  0.7  inch  thick  at  the 


head  and  14  inches  long.  Slid.  It  is  struck  twice,  on  each  of  tile  fla!  sides,  ona 
block  of  oak  wood  the  curvature  of  which  is  the  same  as  the  above.  3d.  It  is 
struck  twice  on  the  edge  and  twice  oil  the  bactt  across  an  oak  block  1  root  in 
diameter.  4  th.  The  point  is  placed  on  the  floor  and  the  Wade  bent  until  it 
describes  an  arc  having  [lie  v.-ised  sine  indicated  in  the  above  table.  After 
these  trials  the  blade  is  examined  to  see  that  It  is  free  from  flows,  cracks,  or 
other  imperfections,  mid  that  it  is  not  stf,  that  is  to  say,  does  not  remain  bent 

The  blade  of  the  JMiUtry  saord  is  proved  by  striking  each  or  the  sides  sod 
edges  twice  on  a  flat  block  of  hard  oak  wood. 

The  stamp  of  approval  or  condemnation  is  placed  on  the  side  of  the  blade, 
below  the  tang. 

3d.  Tlii:  form,  dhuens s  mid  workmanship  of  the  m<itm(ii>$i  are  examined 

and  compared  with  the  model,  After  the  blade  is  mounted,  the  sword  is  again 
examined,  and  it  is  struck  4  times  on  a  hard  block  of  wood  to  teat  the  strength 
of  the  mountings  The  quality  of  the  brass  mountings  may  be  tented  by 
breaking  a  certain  number,  not  more  than  4  in  each  hundred,  which  should  be 
taken  from  the  pieces  rejected  for  erroneous  dimensions, 

4lh.  Tin!  form,  workmanship,  and  finish  of  the  icabbardt,  are  examined  and 
compared  with  the  model,  and  their  fitting  to  the  blades  tested.  The  sewing  of 
leather  scabbards  and  the  listening  of  the  ferrules  and  tips  will  be  particularly 
examined. 

Steel  scabbards  are  proved  by  letting  fall  on  llieni,  from  a  height  of  IS  inches, 
an  iron  weight  of  two  pounds,  I  inch  square  at  the  base ;  1st,  on  one  side  just 
above  the  uormr  buiiil  :  iml,  un  the  same  side.  6  inches  from  the  tip;  3d,  on  the 
opposite  side,  just  above  the  lower  band.  In  this  proof  the  scabbard  should  not 
remain  indented.  The  nature  of  the  material  (whether  iron  or  steel)  may  be 
tested,  if  there  is  any  doubt,  by  using  nitric  acid  which  will  leave  a  black  spot 
on  the  steel  but  not  on  the  iron. 

PACKING  SWORDS  AND  SABREB. 
Packing  bones  for  swords  and  sabres  are  made  on  the  same  principles  as 
Ihose  for  muskets  and  other  mm;  1 1  arm.-,  iieirts  furnished  with  packing  boards  or 
partitions  made  with  grooves  to  receive  the  scabbards  near  the  hilt  and  near  the 
point ;  the  swords  are  placed  in  their  scabbards,  with  the  hilts  and  points  alter- 
nately towards  each  end  of  the  box  ;  except  the  Artillery  swords,  two  of  wliich 
ire  placed  in  the  length  of  the  box,  their  points  resting  oi 
the  middle.     Number  packed  in  a  box  : 

30  Cavalry  sabres.  50  Artillery  swords. 

50  Artillery  sabres.  50  Infantry  swords. 


<acking  board  in 

„i. 


CLEANING    SWORDS    AND    SABRES. 

The  iron  and  brass  parts  of  swords  and  sabres  are  cleaned  in  the  sami 
ner  as  those  of  muskets.  When  the  oil  on  the  blade  of  a  aword  ia  dried  up, 
it  will  leave  a  apot  which  may  be  removed  by  covering  it  with  oil  and  rubbing 
it  amartly,  alter  a  (tart  liiiit',  with  ■  linen  rag.  When  n  leather  scabbard  has 
become  wet,  draw  ihe  UlanV  and  dry  the  scabbard  alowly  without  heating  it ; 
wipe  the  blade  dry  arid  pass  an  oiled  raj:  over  it  and  the  scabbard,  before  re- 
turning the  blade.  Oil  the  blades  of  arms  in  store,  and  also  the  scabbards, 
eapec tally  on  the  senilis. 


ACCOUTREMENTS. 

Infantry  Accoutrements. 

,  (black  bridle  leather.)  Length  7.3  inch  ;  width  1.6  inch; 
depth  in  front,  5.8  inch— inner  earer,  (liclii  upper  leather,)  4  inches  wide,  with 
end  pieces  sewed  to  it,  so  as  to  enver  the  ends  nf  the  box— -flap,  B. 5  inches  wide 
at  bottom,  8  inches  nt  top,  with  a  button  hole  strap  sewed  near  the  bottom— 
brass  button,  riveted  to  the  bottom  of  ihe  box — implement  packet  (light  upper 
ienther)  sewed  to  the  front  of  the  box  ;  G  inches  long,  3.5  inchca  deep,  with  a 
flap,  strap,  and  loop — 9  loops,  on  the  back  of  tl.e  box,  near  the  top,  for  the 
shoulder  belt  to  pasa  through.  2  roller  buckl.-.  (Japanned,  black,}  for  the  belt; 
sewed  to  the  bottom  of  the  boi.  Two  tins,  each  with  one  hirer  division,  3 
inches  by  3.3  inches,  open  in  front,  to  contain  a  bundle  of  10  cartridges,  and  3 
Kppci  dimwits,  2.7  i  nt  lies  deep,  one  of  2  inches  by  1.35  inch  for  C  cai-jridiits; 
the  other  1.35  inch  square,  for  i  cartridges.  The  edges  of  the  tin  are  turned 
over  and  soldered  down,  to  prevent  ihrni  li-nm  nit  ling  the  cartridges.  All  the 
tin  linings  should  be  made  to  slide  freely  in  the  boxes. 

Cabtridce  box  plate:  (brass,)  oval,  3.5  inches  by  2.2  inches,  with  the  let- 
ters U.  S.  stamped  on  it — 2  eyes,  of  iron  wire,  for  fastening  the  plate  to  the  flap 
of  Ihe  box. 

Cartridge  box  belt:  (buff  leather,)  width,  2.25  inches;  length,  55.5 
inches,  clear  of  the  9  billets  fur  buckles,  which  are  each  4.25  inches  long  and 
0.875  inch  wide. 

Cartbior  box  BKLT  PLATE:  (brass,)  circular,  2.5  inches  diameter,  stamped 
with  an  Engle;  2  tats,  of  iron  wire. 

Cap  foots;  (black  bridle  leather,)  length  and  depth  3  inches ;  width  1,25 
inch — inner  cater,  with  end  pieces— /lop,  mode  of  the  same  piece  as  the  back, 
with  a  button  hole  strap  at  the  bottom — brass  button,  riveted  under  the  bottom 
of  the  pouch— 2  loops,  sewed  to  the  back,  2.25  inches  long,  to  admit  a  waist  belt, 


of  2  inches — lining-;  ft  strip  of  sheepskin,  with  the  wool  on,  1.5  inch  wide, 
glued  with  fish  glue,  nnd  sewed  to  the  back,  at  the  mouth  of  the  pouch. 

Cotfi.nr.it;  (steal  wire,  No.  18,)  1.5  inch  long,  with  a  ring  handle  0.5  inch 
diameter  ;  it  is  carried  in  a  loop  in  the  inner  left  hand  corner  of  the  cap  pouch. 

Batonet  scabbard:  (black  bridle  leather.)  Lengtli,  including  the  ferrule 
and  tip,  for  the  baynners  of  the  model  of  1888,  13  inches;  for  bayonets  of 
model  of  1840,  19.5  inches,  Ferrule  and  lip,  brass.  Frog,:  (buff  leather,) 
sewed  to  a  socket  trf  black  leather  which  is  fastened  to  the  top  of  the  scabbard — 
the  frog  slides  on  the  waist  belt.  - 

Waist  belt:  (buff  leather)  width  1.5 fat.;  length  38.5  in.;  a  loop  at  one  end. 

Waht  belt  plate,  (brass)  oval,  2.8  in.  long  by  1.6  in.  wide,  stamped  with 
the  letters  U.  S.      1  stud  and  1  hook  (brass.) 

Guh  sunn,  (russet,  bag  leather)  width  1,25  in.;  length  46.  in.;  1  standing 
and  1  sliding  loop — hook,  (brass)  fastened  to  the  sling  with  2  brass  rivtU. 

Sword  shoulder  belt,  for  no  I] -com  missioned  olTiccrs— (buff  leather) — width 
2.3  in.;  length  of  short  branch  17  in.;  long  branch  40  in. — -I  standing  inop,  on 
long  branch—  Frog  for  sword. 

Shoulder  belt  fute— like  the  cartridge  box  belt  plate,  except  in  having  3 
hooks,  instead  of  eyes. 


Rifle  Accoutrements. 


infantry  < 
Tico  loops  ai 


Cartridge  box.     The  leather  parts  aic  like 
box;  length  7.2  in.,  depth  in  front  5  inches,  wii 
upright  on  the  back  of  the  box,  to  receive  a  2  in,  waist  belt.    The  li?i  lining  has 
2  lower  divisions,  each  3.3  in.  long  by  2.8  in.  deep,  and  5  upper  divisions, 
in.  square  by  2.1  in.  deep. 

Cartridge  box  plate.    Like  the  infantry  waist  belt  plate,  exce 
instead  of  a  stud  and  ft  hook,  2  eyes,  to  fasten  it  to  the  flap  of  tho  b. 

Waist  belt.    2  in.  wide. 

Waist  belt  plate:  like  infantry  can  rid  "i-  I  In  other  respect* 
box  plale,  with  2  studs  and  a  hook.  [     for  the  infantry, 


a 


)  having 
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,  for  t 


sioned  officers. 

Pdcch,  (tight  upper  shoe  leather,)  7  in.  wide  at  boltom,6.fi  in,  at  top,  5. 5 in, 
deep,  made  nilh  gussets  at  the  sides  and  bottom — fwrtilwn— J?«p,9.7  in,  deep, 
with  a  slrap  and  leather  hulfoii  on  the  front  side — 2  foi-./u.  I  japanned  iron, )  0 .9  in. 
wide  and  0.7  in.  long,  for  it 


SOMENCLATL!RE- 

Flask.     Hady  (copper  uromcil, )  length  7  it).,  greatest  width  4  in.,  thickness 

2  in. |  diameter  nt  top  1 ,7  in iimn- charging  lube,  (brass)  0.57  in. diameter,  1  in. 

long — outer  tlurging  tube  0.G5  in.  diameter,  1.75  in.  long— valve  anil  spring — 
2  rings  for  belt,  (copper.) — Flask  holds  8  oz.  of  powder:  maximum  charger  100 
groins,  minimum  75  grains — Weight  of  flask  complete,  13  oz. 

FniB-iND-poncH  belt,  (buff  leather.)  1.5  in-  wide— bell,  26  in.  long— 2 
straps  at  each  end,  13.5  in.  long,  0.6  in.  und  (1.9  in.  wide,  to  which  the  pouch 
and  flask  ttre  attached  by  trass  hooks,  netted  to  the  straps. 

Cavalry  Accoutrements. 

Cartriuoe  box,  for  carbine  or  musketoon  ;  like  the  rifle  cartridge  box. 

Pistol  cartridge,  box.  It  is  like  thi  carbine  cartridge  \k-\,  except  in  its  di- 
mensions; length  6. 2  in.,  width  1.3  in.,  height  in  front  3.5  in.— inner  conn-,  3. 5  in. 
wide— Jiup,  6.6  in.  wide  at  top,  6.8  in.  at  bottom,  6  in.  deep — Tins:  2  lower 
divisions,  2  in.  deep,  2.0  in.  long,  i  .2  wide  ;  5  upper  divisions,  1 .2  wide  by 
1.15  in,  long  and  1.5  in.  deep. 

Cartridge  box  plate,  for  carbine  or  pistol  cartridge  box;  the  same  as  for 
the  rifle. 

Cos/™*,'  \  the  Same  M  fM  ,he  -*** 

Sabre  belt  (buff  leather)— (fin'stiffl,  2  inches  wide,  36  in.  to  4(1  in.  long— 
1  Kjirare  loop  and  20  rlajgl  flW MB, ':  ft*  »  Hit ring  the  slings  and  shoulder  strap — 
1  sfcuuluV  strap,  1.125  in.  wide,  41  in,  long,  wiLh  2  Aoofcj,  brass—  2  snore,  slings 
1.135  iu.  wide;  from  sling  17  in.  long,  rear  sling  34  in.— 4  sJititr  for  do.,  brass — 
1  snore  nook,  brass  wire. 

Sabre  belt  plate— Like  the  rifle  waist  belt  plate. 

Sword  knot  (buff  leather)— Sirup  1  in.  wide,  36  in.  long;  one  end  of  the 
strap  is  fastened  to  a  tassel  3  in.  long  ;  (he  oilier  end  is  passed  through  the  tassel 
afier  going  round  the  guarj  of  the  sabre,  ami  is  fastened  by  one  of  the  tags  of 
ihe  tassel — 1  sliding  loop 

Carbine  (ling,  (buff  leather.)     Length  56  in.,  width  2.5  in.— 1  itictlt 
lip,  braes— sir  ivel  and  D  with  roller,  bright  iron,  2.63  in.  wide — lint  and  hook, 
iron— gHont-spiing,  steel. 

Holsters.  Pipe  (sole  leather,  black);  diameter  of  cylindrical  part  2  in.; 
length  of  do.  7.5  in.;  width  of  the  mouth,  4.8  in.;  depth,  2.2  in.;  whole  length, 
14.5  in.— pocket,  (light  upper  leather,)  3.2  in.  long,  3.5  in.  deep,  lined  with  tin 
overed  with  a  yinp — 5  rj/linitricsi  dipiiions,  diameter  0.6  in  ,  each  for  ont 
irtridge— 1  centre  piece  forming  the  backs  and  connecting  the  two  holsters,  i  bri- 
dle leather,  black,)  length  22  in.,  width  5.75  in.— 2  straps  14  in.  long,  0.75 


and  covered  with  a  flap — 5  ri/liniirica/  divuiom,  diameter  0.6  in.,  each  for  one 
die 
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wide,  with  2  buckles,  to  attach  the  holstera  to  the  saddle— 2surci«gle  ioops,  (light 
bridle'leather,  black,)  1.5  in.  wide,  3.5  in.  long,  doubled. 

Two  holster  coven,  (black  leather;)  10  in.  long,  9.5  in.  wide  over  the  cartridge- 
pocket— simps,  4  in.  long,  1  in.  wide,  to  button  on  2  brass  studs  on  the  holster 
pipes. 

Artillery  Accoutrements. 

For  Mounted  Artillery. 

Sib  re  belt  (bufT  leather)  1.7  in.  wide,  36  to  40  in.  long— 2  leather  (apt, 

sewed  on  the  outside  of  the  belt  for  attaching  2  trass  loops  for  the  sling9 — 2  sabre 

'  iKngj,  like  those  on  the  cavalry  sabre  belt — 4  sludi  for  do.— 1  soots  hook. 

Sabre  belt  plate,  (brass,)  circular,  1.4  in.  diameter,  lettered  U.  S.;  it  slides 
on  (he  belt  and  is  fastened  by  a  trass  hook  and  a  sliding  loop— the  plate  hooka  in 
a  ring  1 .95  in.  exterior  diameter,  attached  to  the  left  aide  of  the  belt. 
Sword  inot.    Like  that  for  cavalry. 

For  Foot  Artillery. 

Sword  belt  (buff leather)  1.7  in.  wide,  made  in  three  pieces;  tang  branch, 
24  in.; /rog  piece  4.5  in.;  short  branch,  4  in.;  they  are  united  together  by  2  loops, 
brass— ^rog,  3.5  in.  deep,  2.5  in.  wide  at  top  and  2.3  in.  at  bottom,  suspended 
to  the  loops  by  2  slings  1.3  in.  wide  and  3.5  in.  long. 

Belt  plate,  the  same  as  for  the  sabre  belt  of  mounted  artillery. 

This  belt  is  also  used  by  the  non-commissioned  officers  of  infantry,  when 
armed  with  the  foot  artillery  sword. 
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Spare  parls  required  for  repair  of  Side  Jirms  and  Jlccoutremenis, 
for  one  year,  in  the  field. 

For  1000  non-commission «l  officers  or  musicians'  noorii. 

100  tips  for  scabbards. 
20  ferrules  and  hooks. 
40  guard  bow  a. 
50  Belt  platen. 

For  1000  Infantry  iittotttrtme nls. 

50  lips  for  bayonet  aeabbarda. 
95  cartridge  box  platen. 
50  cartridge  box  belt  plates. 
100  waist  belt  plates 
100  cone  picks. 

For  1000  Cavalry  carbine  iJinfi, 
150  swivels. 
\M  swivel  springs. 

MATERIALS  REQUIRED  FOR  MAKING  ACCOUTREMENTS. 

Leather. 

19  Infantry  cartridge  box  belts 
200  Infantry  bayonet  frogs 

45  Infantry  waist  belts 
34  Ride  waist  belts 
33  Rifle  pouch-and-fl ask  belts 
15  Cavalry  sabre  belts 

20  Poot  artillery  sword  bells 
20  Horse  artillery  sabre  belts 
20  Carbine  slings 

TO  Sword  knots 

Eilherof  these  can  be  cut  out  of  one  hide 
of  buff  leather. 

40  Gun  slings— out  of  one  butt  of  bog 
8  Pairs  or  holsters— out  of  one  side  o 

11  Infantry  cartridge  boxes — except  po 

side  of  henry  bridle  Itnther. 
27  Bayonet  scabbards 
40  Cap  pouch  fronts 
10  Carbine  cartridge  boxes 

12  Pistol  cartridge  boxes  (except  ends) 
10  Holster  centra  pieces 

60  Pairs  of  holster  straps 
70  Surcingle  loops 

other. 

heavy  sale  leather. 
ckets  and  inner  covers — out  of  one 

Out  of  one  side  of  light  bridle  leather. 

12  Rifle  pouches. 

50  Pockets  for  infantry  cartridge  boxes 
50  Inner  covers  for               do         do. 
40        do.          for  cap  pouches 
40  Tops  for                 do. 

Out  of  one  side  of  light  upper  shoe 
Itathtr. 
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materials  for  accoutrements — Continued. 
Thread. 

100  Infnr.lry cartridge  boxes.  1. 35  lba.1 

IQOCarbine .do 1.0  " 

10O Pistol do 0.9  "  I  Shot  thread,  green,  No.   10,  waxed 

100  Holders. 1.25  "  I     with  rosm  wax 

100  Rifle  pour-hns 0.75  " 

100  Gun  slings 0.13  "  j 

100  Infantry  waist  bells 0.06  "  \ 

100  Arti.lerv  ewnrd  bells  . .  .0.8  "  I  81m  (ftwod,  No.  3,  half  bleached, 

100  Sabte  bells 0.33  "  f     waxed  with  beeswax. 

100  Rifle  pouch  belie 0.13  "  J 

Metals. 

For  100  Utt  of  Coialnj  taint  belt  >notnUing»- 

100  Sabre  books 9.5  Iba.  brass  wire,  No.    . 

lOOLoone 4      lbs.  brass  wire,  No.  10- 

100  Larire  nooks 4      lbs  sheet  braes.  No.  11. 

100  Small  hooks. 1.5  lb.  sheet  brass,  No.  14. 

200  ■&>£». 4      Iba.  brass  wire,  No.  10. 

400  Rue* 0.375  lb.  brass  wire,  No.  15. 

400  Studs... - coot  lira  us, 

100  Beit  I'laies Set  below. 

Tin*  fvr  100  carbine  corlriage  boxes. 
75  sheets  of  sin«'e  tin.     1  lb.  tinner's  solder,  (2  tin  to  1  lead.) 

Tins/or  1 00  pistol  cartridge  boxes. 
4S  sheets  of  single  tin.     1  lb.  solder. 

Tins  for  100  pain  of  haitiert. 
A;  sheets  or  single  tin.  )  These  tins  may  be  cut  from  the  remnants  of  the 
1    lb.  solder.  i  sheets  required  for  lOOiiifantry  cartridge  boxes. 

Tins  far  100  Infantry  cartridge  tores. 
125  sheets  of  single  tin.     1  lb.  tinner's  solder. 
For  100  plates  far  Infanliy  cartridge  boxes,  cavalry  sabre  belts,  a 
4  lbs.  sheet  brass,  No.  20. 

7  lbs.         do.  No.  14,  fur  snbre  belt  plate  hooks. 

1  lb.         do.  No.    5,  for        do.  studs. 

0.6251b.  iron  wire,  No.  14. 
4  lbs.  soft  solder,  (1  tin  to  2  lead) 

For  100  fti-rutes  for  bayontt  scabbards. 
3  lbs.  sheet  brass,  No.  25. 
4.7  lbs.  brass  wire,  0.45  in.  thick. 
0.141b.  copper  wire,  No.  15. 
0.3  lb.  spelter. 


MATERIALS — WEIGHTS. 

For  100  Infantry  cartridge  box  btlt  plaits. 
3.75  lbs-  sheet  brass,  No.  36. 
0.844  1b.  iron  wire,  No.  14. 
4  lbs.  soft  solder. 
«■  100  plaits  far  in/mifry  waist  belts  and  far  carbine  and  pistol  cartridge  botes. 
3  lbs.  sheet  brass,  No.  26. 

3  lbs.         do.  No.  14,  forwaistbelt  plate  hooks. 

0.75  lb.  iron  wire,  No.  14,  for  cartridge  box  plates. 

3  lbs.  soft  solder. 

For  100  gvn  sting  hooks  and  rivets. 
1.51b.  sheet  brass,  No.  14. 
0.161b.  brass  wire,  No.  15. 

For  100  Artillery  sword  belts. 

200  loops 3, 5  lbs.  brass  wire,  No.  10 

1(10  small  hooks 1.5  1b.  sheet  brass,  No.  14. 

200  rivets 0.M  lb.  brass  wire,  No.  15. 

For  100  ^r/iifcrj  sabre  and  sirord  belt  plates. 
35  lbs.  pig  brass. 

For  100  Rifle  pouch  and  flask  belts. 

4  lbs.  sheet  brass,  No.  15. 
0.661b.  brass  wire,  No.  15. 

WEIGHT  OF   ACCOUTREMENTS. 

100  Infantry  cartridge  boxes  and  plates 1761b; 

100  Cartridge  box  belts  and  plows 63  * 

100  Cap  pouches  and  cone  picks 13  ' 

100  Bayonet  scabbards  and  frogs 27  ' 

100  Waist  belts  and  plana  for  infantry. 33  ' 

100  Gun  slings 15  • 

100  Non-commissioned  offings'  shnulder  bells  and  plates. . .  .60  ' 

100  Rifle  or  carbine  cartridge  boxes  and  plates 118  ' 

100  Rifle  waist  belts  and  plates 56  ' 

100  Rifle  pouches 43  ' 

100  Rifle  flasks 81  ' 

100  Rifle  flask  and  pouch  belts 27  ' 

100  Pistol  cartridge  boxes  and  plates SI  ' 

100  Cavalry  snbre  belts  and  plates 115  ' 

100  Carbine  slings  and  swjtels .110  ' 

100  Pairs  of  holsters  and  covers 250  ' 

100  Mounted  artillery  sabre  belts  and  plates ...97  ' 

100  Foot  artillery  sword  bells  and  pistes 73  ' 

100  Sappers'  sword  belts  and  plates 63  ' 


.i 


I 


I 

1" 

I. 


* 


CHAPTER  NINTH. 


GUNPOWDER. 
MATERIALS. 

Saltpetre. 

Saltpetre,  nitre,  nitrate  of  potassa,  is  composed  of  53.45  nitric  acid  and  46.55 
potassa — its  specific  gravity  is  2,090 — it  melts  at  660°,  and  is  decomposed  at  a 
red  heat — 100  parts  of  water,  at  the  temperature  of  32°,  dissolve  13.32  parts  of 
nitre;;  at  59°,  25.49 ;  at 86°,  45.90  ;  at  104°,  63.80 ;  at  140°,  110.70 ;  at  176°, 
170.80;  at  212°,  246.15.  Saltpetre  crystallizes  generally  in  six-sided  prisms, 
terminated  by  six-sided  pyramids,  or  in  needles  deeply  striated — its  taste  is  cool, 
saline,  and  slightly  bitter — when  thrown  on  burning  charcoal  it  melts  and  defla- 
grates violently. 

Saltpetre  occurs  naturally  in  great  quantities,  on  the  surface  of  the  earth  in 

India  and  other  warm  countries,  and  in  the  limestone  caves  of  Virginia,  Georgia, 

Tennessee  and  Kentucky  ;  in  the  last  named  State,  it  is  also  found  in  the  form 

of  what  is  termed  rock  ore,  being  sand  stone  containing  a  very  large  proportion 

of  nitre.    This  salt  is  formed  spontaneously  by  the  decomposition  of  animal  and 

vegetable  substances  in  moist  situations,  and  on  this  principle  artificial  nitre  beds 

are  made  for  its  production.     Saltpetre  obtained  from  any  of  these  sources  may 

be  separated  from  the  greater  part  of  the  foreign  salts  and  earthy  matter  by  lixi- 

viation  with  wood  ashes  and  evaporation.    The  nitrous  earth  of  India  yields 

about  one-fifth  of  its  weight  of  nitre ;  that  of  the  nitre  caves,  from  one  to  ten 

pounds  of  nitre  to  the  bushel,  and  the  rock  ore  as  much  as  20  or  30  pounds  to 

the  bushel.    The  best  artificial  nitre  beds  afford  annually  about  a  quarter  of  a 

pound  of  nitre  to  a  bushel  of  earth.    Nearly  all  the  saltpetre  used  in  the  United 

States,  for  the  manufacture  of  gunpowder,  is  obtained  from  India,  whence  it  is 

imported  in  a  crystalized  state,  called  grovgh  saltpetre,  containing  generally  from 

6  to  12  per  cent,  of  foreign  salts,  earths,  and  water. 

Test  of  grough  saltpetre  :  To  a  pound  of  grough  saltpetre  add  a  pint  of 

water,  saturated  with  pure  saltpetre ;  stir  the  mixture  for  ten  minutes  with  a 

glass  rod,  and  decant  the  liquor  on  a  filter ;  wash  the  saltpetre  a  second  time  in 

14 
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the  same  manner,  with  half  a  pint  of  the  saturated  solution,  and  pour  the  whole 
on  the  filter  ;  let  it  drain,  nnd  then  dry  it  perfectly  by  placing  it  first  on  a  bed 
of  some  absorbent  matter,  such  as  ashes  or  lime,  and  then  by  evaporation  in  a 
glass  vessel  over  a  gentle  fire.  The  saturated  solution  having  taken  up  only 
the  foreign  sails,  what  remains  on  the  filter,  (allowing  2  per  cent,  for  earthy 
matter  and  the  saltpetre  left  by  the  saturated  water,)  is  the  quantity  of  pure 
saltpetre  contained  in  the  pound  of  grough.  Aa  the  changes  of  temperature 
during  the  operation  may  affect  the  quantity  of  pure  saltpetre  remaining  on  the 
filter,  it  is  proper  to  perform  a  corresponding  operation,  at  the  same  time  and 
under  the  same  circumstances,  on  a  like  quantity  of  pure  saltpetre  ;  the  gain  or 
loss  thus  ascertained  will  show  the  correction  to  be  made  in  the  former  result. 

Refining  Saltpetre. 

Saltpetre  to  be  used  in  the  manufacture  of  gunpowder  requires  to  be  freed 
from  the  impurities  present  in  its  crude  state.  This  may  be  done  by  boiling  it 
in  pure  water  and  filtering  the  liquor  through  canvass  bags.  The  method  of  re- 
fining on  a  large  scale,  at  the  refinery  of  Paris,  is  as  follows  : 

First  washing. — This  first  operation  is  performed  on  11,660  lbs.  of  grough 
saltpetre,  containing  about  6  per  cent,  of  foreign  salts  and  6  per  cent,  of  water 
and  earthy  matters.  This  is  washed  with  4,400  lbs.  of  water  saturated  with 
pure  saltpetre,  obtained  in  previous  operations  ;  if  that  ia  not  at  hand,  pure  water 
may  be  used  ■  stir  it  well,  snd  at  the  end  of  13  hours  rake  up  tbe  saltpetre  to- 
wards one  aide  of  the  vessel,  and  let  the  water  run  oft"  at  the  opposite  side,  carry- 
ing with  it  the  foreign  salts ;  this  is  afterwards  treated  as  mother  water.  After 
thia  washing  the  sallpelre  contains  only  1  per  cent,  of  foreign  matter,  and  the 
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the  skimming  and  evaporation,  increasing  ihe  heal,  unlil  there  remains  in 
boiler  bul  one  part  of  water  to  four  of  saltpetre — let  ihe  liquor  sland  for  a 
hours,  keeping  up  a  sufficient  heal  to  prevent  cry atal  ligation ,  and  Ihen  draw  it 
■  ■:'     ,      .  :l         '■■.:.:.■   v  ;■ 

Cbtstalltzitioh.  The  liqu.-ii-  is  ki-pt  in  cnnjtniii  agitation  by  means  of  rakes, 
to  prevent  the  formation  of  large  crystals.  Draw  ofl"  the  mother  water  wlitn  its 
temperature  is  reduced  10  1(H'-',  and  lei  the  saltpetre  drain  for  some  houra. 

Waterikh.  When  taken  from  the  cryatnllizcr  the  aaltpetrc  contains  not 
more  than  l-500th  of  foreign  salts;  it  is  put  into  boics  capable  of  containing 
about  4,800  Ibs.j  on  each  of  these  bosca  pour,  with  watering  pots,  220  gallons 
of  water,  one-third  at  a  time — the  two  first  waterings  are  allowed  to  remain  on 
the  saltpetre  two  hours  before  being  drawn  oft"  through  openings  in  ihc  bottom 
of  the  box  ;  the  third  merely  passes  through  Ihe  saltpetre. 

Dhving.  After  these  waterings  the  saltpetre  contains  but  l-lS000th  of  hy- 
drochlorales.  It  is  left  to  drain  several  days,  and  then  dried  in  drying  vats  at  a 
low  heat,  being  constantly  stirred. 

Packing.  If  designed  for  transportation,  ihe  saltpetre  when  thoroughly  dried, 
being  then  perfectly  white  and  in  small  grains,  is  passed  through  a  sieve  of 
wire  gauze  and  packed  ill  barrets.  A  101)  Ihs.  powder  eask  will  bold  about  132 
lbs.  of  saltpetre. 

Saltpetre  is  also  wall  preserved  in  cakes,  which  Lire  made  by  fuzing  ihe  refined 
saltpetre  in  iron  pots,  and  casting  it  into  moulds  of  convenient  size ;  the  cakes 
are  12  in.  square  and  6  in.  thick,  weighing  about  70  lbs.;  six  are  packed  in  a  box 
12.75  in.  X  12.75  in.  X  38  in.;  grosa  weight  465  lbs.  This  method  of  treating 
saltpetre  has  ihe  advantage  of  expelling  from  ii  the  water  of  crystal  lization;  but 
it  requires  a  Utile  more  work  to  pulverize  the  saltpetre  afterwards,  in  making 

Tin  motktr  water,  as  it  issues  from  Ihe  crysiallizer,  is  received  in  basins  where 
it  cools  and  deposilcs  saltpetre,  which  is  added  to  that  which  has  undergone 
ihe  firat.washing  in  another  operation  j  the  rest  is  evaporated  to  obtain  grough 
saltpetre. 

The  mater  used  for  walering  the  refined  saltpetre  is  kept  lo  make  ihe  firsl  washing 
of  the  grough.  saltpetre,  or  else  it  is  added  lo  the  mother  water. 

The  scum  which  is  obtained  in  melting  is  called  foul  scion.  Put  about  4,400 
lbs.  of  it  into  a  boiler  willi  265  gallons  of  water;  heat  it  gradually  until  it  begins 
to  boil ;  akim  and  allow  it  to  settle  ;  ihen  draw  off  Ihe  liquor  which,  in  cooling, 
will  deposito  grough  saltpetre.  On  the  residuum,  whilst  still  hot,  pour  about 
250  gallons  of  water  and  add  the  second  icum,  so  aa  to  fill  the  boiler;  after  this 
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has  been  boiled,  skimmed,  and  allowed  to  settle,  draw  off  the  clear  liquor  and 
add  it  to  the  mother  water.  Add  the  lust  scum  and  the  dregs  to  the  materials 
for  lixiviation. 

Thus,  11,660  lbs.  of  grough  Ballpens  furnish  8,000  lbs.  of  pure,  dry  saltpetre, 
besides,  200  lbs.  remaining  in  the  scum,  1,200  lbs.  in  the  mother  water, and 
1,000  lbs.  in  the  washings,  which  are  obtained  in  the  subsequent  operations;  in 
all,  10,400  lbs.  of  pure  saltpetre. 

Test  of  refihed  saltpetre-  In  order  to  be  used  in  the  manufacture  of 
gunpowder,  saltpetre  should  not  contain  more  than  l-300Qlh  of  chlorides. — To 
test  this,  dissolve  200  grains  of  saltpetre  in  the  least  possible  quantity  (say  1000 
grains)  of  tepid  distilled  water;  pour  on  it  20  grains  of  a  solution  of  nitrate  of 
silver  containing  10  grains  of  the  nitrate  to  1033  grains  of  water,  that  being  the 
quantity  required  to  decompose  2QO-3000ths  of  a  grain  of  muriate  of  soda;  filter 
the  liquid  and  divide  it  into  two  portions — to  one  portion,  add  a  few  drops:  of  the 
solution  of  nitrate  of  silver ;  if  it  remains  clear,  the  saltpetre  does  not  contain 
more  than  l-3000lhof  muriate  of  soda — to  the  other  portion,  add  a  small  quantity 
of  solution  of  muriate  of  soda;  if  it  becomes  clouded,  the  saltpetre  contains  less 
than  l'3000th.  By  using  tbe  lest  liquor  in  very  small  quantities,  the  exact  pro- 
portion of  muriateof  soda  may  be  ascertained;  at  the  refinery  of  Paris  it  does 
not  exceed  1-lBOOOth  of  the  saltpetre,  and  this  degree  of  purity  is  attained  also 
at  the  refinery  of  Messrs.  Dupont.  Saltpetre  for  the  best  sporting  powder  is 
refined  a  second  time,  and  contains  not  more  than  1-G0000th  part  of  chlorides. 

Charcoal. 
Charcoal  obtained  from  light  woods  is  the  best  for  the  manufacture  of  gnu- 
powder,  being  more  easy  to  pulverize.     Wtilmo  and  poplnr  are  used  for  this 
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the  fibrous  appears  nee  Df  the  wood,  and  the  fracture  is  irrideacent.  Aa  it  readily 
absorbs  l-20lh  of  its  weight  of  moisture,  it  should  be  made  only  in  proportion 
as  it  is  required  for  use.  Wood  con  rain:;  trend-ail  y  alunii  53  per  •:t.m.  of  carbon, 
but  distillation  furnishes  not  more  than  30  to  10  pel  ocHt,  of  charcoal. 

The  specific,  gravity  of  charcoal  triturated  under  heavy  rollers  is  about  1,380; 
but  in  sticks,  as  it  cornea  from  the  charring  cylinders,  it  rarely  exceeds  301) 


Pure  sulphur  is  of  n  citron  yellow  color  and  shining  fracture  ;  it  crackles  » 
pressed  in  the  hand.     The  apecific  gravity  of  native  sulphur  is  2,033;  that  of 
sulphur  refined  by  sublimation  1,900;  its  specific  gravity  is  diminished  by  iriiura 
tian.    Sulphur  melts  at  230°,  but  at  320°  it  takea  the  conaiatency  of  paste  ; 
sublimes  at  680P.     Il  is  insoluble  in  water,  but  soluble  in  oils  and  in  alcohol. 

Sulphur  is  generally  found  in  great  i; mm! ides  in  the  neighborhood  of  volca- 
noes; it  may  also  be  "I.;-.  ani  ;:■>■...  r- .  ■- 
Most  of  that  used  in  the  United  Slates  is  obtained  from  the  French  refineries. 

Crude  sulphur,  as  extracted  by  the  first  sublimation  from  the  ore,  contains 
about  S  per  cent,  of  earthy  matter.  It  is  purified  by  a  second  sublimation,  from 
which  it  is  collected  in  the  form  of  powder,  called  fitnetn  of  sulphur,  or 
melted  and  run  into  moulds,  making  roll  brimstone,  ft  may  also  be  refined,  but 
not  so  thoroughly,  by  being  simply  melted  and  skimmed. 

Pure  sulphur  is  entirely  consumed  in  combustion,  and  its  purity  is  thus  easily 
teatcd  by  burning  about  100  grains  in  a  glass  vessel;  the  residuum  should  not 
exceed  a  small  fraction  of  a  grain. 

MANUFACTURE  OF  GUNPOWDER. 
Proportions  of  Ingredients. 

Saltpetre.    Charcoal.    Sulphur. 
By  the  Atomic  theory. . . .     74.64  13.51  11.85 

In  the  United  States  : 


For  the  military  service,  j  ™  Jg 

For  sporting J  ..  ... 

InEngland:    For  the  military  service. . .  75  15 

*»*•** j  ]l  " 

In  France:        For  the  military  aervice...  75  12.5 

For  sporting 78  12 

Forblasting 62  18 

In  Prussia:       For  the  military  service.,.  75  13.5 
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Fabrication. 

This  consists  essentially  in  the  following  operations:  pulverizing  At  ingTaHtiil), 
incorporation,  compression,  granulation,  drying,  glazing,  dulling-. 

Fonmura  mill.  In  this  method  of  fabrication  the  first  three  operations  are 
performed  at  the  same  time  by  the  pestles.  A  mill  contains  generally  30  or  34 
mortara  and  pestles  in  two  rows;  the  pestle  weighs  90  lbs.,  and  foils  16  inches 
fifty-five  times  in  a  minute;  the  lower  part  of  the  pestle  is  made  of  bronze  or  of 
very  hard  wood.  The  mortars  are  nearly  spherical  and  are  dug  out  of  a  piece 
of  oak,  having  a  piece  of  harder  wood  in  the  bottom. 

Each  mortar  receives  about  90  lbs.  of  eomposition.  The  stamping  is  contin- 
ued about  11  hours.  The  proper  charge  of  charcoal  in  small  pieces  is  first  put 
in,  with  a  quantity  of  water  equal  to  one-tenth  of  the  weight  of  composition,  say 
1  quart ;  after  this  has  been  pounded  half  an  hour,  at  the  rale  of  40  strokes  a 
minute,  add  the  saltpetre  and  then  the  sulphur,  previously  pulverized  in  a  mill 
or  rolling  barrel  and  sifted.  Mix  the  materials  with  the  hand,  and  for  the  first 
quarter  of  an  hour  let  the  stamping  continue  at  40  strokes  a  minute ;  at  the  end 
Of  each  hour  the  composition  is  passed  from  each  mortar  into  the  next — at  the 
6th  or  8th  change,  add  half  a  pint  of  water.  During  the  last  two  hours  no  change 
is  made,  in  order  that  the  composition  may  form  into  cake.  When  taken  from 
the  mortar  it  is  dried,  so  as  to  reduce  the  contained  moisture  to  about  4  per  cent.; 
it  is  then  grained. 

Rolling  barrels.  In  order  to  lessen  the  duration  and  danger  of  pounding 
in  the  mortars,  the  materials  may  be  pulverized  and  mixed  in  rolling  barrels, 
before  being  put  under  the  pestles. 

These  rolling  barrels  are  about  44  in.  diameter  and  23  in.  long  on  the  interior; 
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distributed  very  equally 
pressure  by  a  hydraulic  or  screw 
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the  cylinder 

used  in   England,  anil  now  generally 
■  of  gunpowder,  supply  the  place  of  pounding  mills 
ime  the  operations  ol"  pulverizing,  incorporating,  and 
They  cc 


1  cylinders,  of  marble 
weighing  about  ii  tons  each,  ml  ling  in  :i  ciri-uhr  1  rough  of  the  same  material, 
the  inner  diameter  of  whiuh  is  about  ihree  I'eet ;  a  wooden  plough  follows  the 
cylinders,  to  bring  the  powder  towards  the  centre  of  the  trough.     The  cylinders 
resolve  10  times  in  a  minute,  and  run  from  I  to  3  hours  on  each  charge  1 
lbs.  of  composition. 

GniNDLATiON.  The  composition  being  formed  into  cake,  by  any  of  the  above 
methods,  the  next  process  is  to  break  it  up  into  grains;  to  facilitate  lh; 
aired  or  partially  dried  ;  it  is  then  put  into  a  groining  sieve  firmed  of  par 
pierced  with  holes,  where  it  is  broken  up  by  the  aciion  of  a  lenticular  disc  of 
hard  wood,  weighing  about  5  lbs.,  being  8.5  in.  in  diameter,  2.75  in.  thick  in 
the  middle,  2  in.  at  the  edge.  The  sieve  is  shaken  by  hand,  or  by  machinery, 
in  sucha  manner  thai  the  ill*'  may  move  round  it  risnnis'  ilit;  bonier,  and  the 
grains  pass  through  the  hnles  as  fast  as  they  are  sufficiently  reduced.  Another 
method  of  graining  is  10  p;is?  ihe  cuke  between  wooden  rullers.  The  grains  thus 
formed  are  sided,  10  separate  those  whtel 
separate  from  each  other  the  different  kinds  of  gra 
riJU  powder. 

Cannon  powder..  S  J 


: 


Diameter  of  the  holes 


efor 


Musket .. 


1 
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Glizinc  is  necessary,  in  order  to  enable  gunpowder 
shaking  in  transportation,  and  of  exposure  to  the  moit 
powder  made  for  the  Ordnance  Department  is  glazed, 
formed  by  enclosing  ihe  poii'der,  coimiining  about  3  pel 
large  glazing  barrel  which  m.ikes  15  or  30  revolutions  in  a 
.hus  Wealed  h:r  about  H  hours  or  less,  according 
Gunpowder  is  dried  in  two  Ways — 1st,  i 
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in  spread  upon  sheets  laid  on  tables  placed  in  a  suitable  situation  where  it 
remains  10  or  12  hours,  being  frequently  stirred  to  expose  it  thoroughly  to  the 
sun :  in  summer,  it  requires  tr>  be  sometimes  covered  in  the  beat  of  the  day,  to 
prevent  the  loss  of  the  sulphur — 2ndly,  in  a  drying  house,  where  the  powder  is 
exposed,  in  layers  from  1  in  to  4  in.  thick,  to  a  current  of  air  heated  to  about 
140°,  by  means  of  a  furnace  or  by  hot  water  pipes. 

Dusting.  After  powder  has  been  glazed  and  dried,  it  is  sifted  in  fine  sieves, 
or  through  bolting  cloths,  in  order  to  clean  it  thoroughly,  and  to  cool  it  before 
being  barreled.  The  dust  and  small  grains  obtained  in  this  and  previous  ope- 
rations are  again  pressed  or  worked  over  to  make  inferior  powder,  or  mixed 
with  a  portion  of  fresh  composition  in  the  mills. 

Round  powder  may  be  made  in  an  expeditious  manner  as  follows:  Fix  a 
powder  barret  on  a  shaft  passing  through  its  two  heads,  the  barrel  having  ledges 
on  the  inside  ;  to  prevent  leakage,  cover  it  with  close  canvas  glued  on,  and  put 
the  hoops  over  the  canvas.  Put  into  the  barrel  10  lbs.  of  sulphur  in  lumps 
and  10  lbs.  of  charcoal,  with  BO  lbs.  of  zinc  balls,  or  of  small  shot,  (down  to 
No.  4,  0.014  in.  in  diameter  nearly  ;)  turn  it  by  hand  or  otherwise,  30  revolu- 
tions in  a  minute.  TolOibs.  of  Ihis  mixture  thus  pulverized  add  30  lbs.  of  salt- 
petre, and  work  it  two  hours  with  the  balls  ;  water  the  40  lbs.  of  composition 
with  9 quarts  of  water,  mixing  it  equally  with  the  hands;  granulate  with  the 
graining  sieve.  The  grains  thus  made,  not  being  pressed,  are  too  soft.  To  make 
them  harder,  put  them  into  a  barrel  having  5  or  6  ledges  projecting  about  0.4 
in.  inside ;  give  it  at  first  8  revolutions  in  a  minute,  increasing  gradually  to  30. 
The  compression  will  be  proportionate  to  the  charge  in  the  barrel  which  should 
not,  however,  be  more  than  half  full ;  continue  this  operation  until  the  density 


incorporation  of  the  materials 
riitii  wii!i  the  i-;'.iii!'jn  us  srained 
oiling  barrel  may  therefore  be  used  in 
the  temperature  of  575°  to  600°  Fahr. 


It  appears  from  exptrimenil  thWlhe  simph 
makes  a  powder  which  g*es  Baity  as  high  re 
powder  ;  the  incorporated  iJuwfrom  the  rolling 
case  of  necessity.     GunlowdJBi 

DENSITY   OF  GUNPOWDER. 

The  density  of  gunpowder  may  lie  approximately  determined  by  inking  the 
weight  of  a  given  quantity ;  this  is  called  the  gravimetric  tltnsity,  and  the  mea- 
sure used  for  the  purpose  a  grmimiicr.  The  gravimetric  density  may  be  express- 
ed by  the  weight  of  a  cubic  foot  in  ounces,  and  a  convenient  form  for  the  gravi- 
meter  is  a  brass  cylindrical  measure,  4  inches  in  diameter  and  5.093  inches  in 
height,  containing  64  cubic  inches,  or  l-37th  of  a  cubic  foot.  The  weight  of 
the  contents  should  be  ascertained  with  the  powder  loose  and  shaken;  the  dif- 
ference gives  an  indication  of  the  relative  irregularity  and  size  of  gi 

The  gravimetric  density  of  unglaned  powder  (French)  made  in  pounding 
milla,  is  about  840.  The  following  results  were  obtained  from  some  of  the  best 
powder  made  in  cylinder  mills : 


Specific 
gravity. 

No.  of  grains 
of  powde 
in  10  grs 
Troy. 

Weight  of  1  cubic           . 

foot.            L^J 

Loose. 

Shaken.  |»^"»«j 

1,913 
4,983 

150 

1,100 

6,000 

73,000 

174 

939 
896 
900 
1,047 
8T4 

1,039         30. 
1,013         30.8 
1.06C         30.7 
1,197         26.5 
993         31.6 

[Sporting 

9.012 
1,Q70 

The  specific  gravities  staled  in  the  above  table  were  obtained  by  means  of 
alcohol;  the  results  are  not  perfect'y  accurate,  as  the  method  is  liable  to  some 
objections.  The  following  method  of  ascertaining  the  specific  gravity  of  gun- 
powder is  pursued  in  the  French  manufactories,  but  it  is  also  not  free  from 
objections.  The  specific  gravity  of  the  "porting  powder  of  the  above  table  ob- 
tained by  this  method  is  1,890,  and  ihm  nina-iinl  approximately ,  by  direct 
measurement  and  weight  of  pieces  of  dried  mill  cake,  is  about  1,930. 
Determination  of  the  Specific  Gravity  of  Gunpowder. 

The  instrument  used  for  this  purpose  is  a  cylindrical  glaas  vessel  af  uniform 
diameler,  the  edges  of  which  are  well  ground,  anil  to  which  is  adapted  a  cover  of 
polished  glass  accurately  ground  on    the  surface,  so  as  to  close  the  vessel  her- 
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metrically.  The  diameter  of  the  vessel  is  3  in.,  and  its  weight  4.5  in.  With  a 
good  balance  take  the  exact  weight  of  the  vessel  and  cover. — Fill  (he  vessel 
with  distilled  water  and  cover  it  so  as  entirely  to  exclude  the  air  ;  this  may  be 
effected  by  pouring  in  the  water  until  it  runs  over  the  aides  of  the  vessel,  and 
then  sliding  the  cover  on — wipe  the  vessel  and  the  cover  perfectly  dry,  without 
disturbing  the  cover  so  as  to  admit  air  in  the  vessel. — Ascertain  the  weight  of 
the  vessel  thus  Riled,  and  deducting  its  weight  when  empty,  set  down  the  weight 
of  distilled  water  which  it  contains,  which  weight  we  will  designate  by  W. 
Now  wipe  the  vessel  and  cover  perfectly  dry,  and  ascertain  in  the  same  manner 
the  weight  W,  which  the  vessel  will  contain  of  wnter  saturated  with  nitre,  such 
as  is  used  in  testing  the  purity  uf  saltpetre — pour  out  three-fourths  of  the  situ 
rated  solution,  and  having  weighed  1500  grains  of  powder  free  from  dual,  pour 
it  (lowly  into  the  saturated  solution,  so  that  the  air  between  the  grains  of  powder 
may  escape — then  fill  the  vessel  with  the  solution,  and  cover  it  as  before  ;  wipe 
it  dry  and  ascertain  the  weight.  From  the  weight  thus  found,  subtract  that  of 
the  vessel  and  cover,  and  that  of  the  powder  ;  the  remainder  will  be  the  weight 
of  the  saturated  solution  in  the  vessel;  deduct  this  weight  from  that  W',  of  (he 
saturated  solution,  before  obtained,  and  the  difference  will  be  the  weight  to',  of 
the  quantity  of  the  solution  which  occupies  the  some  space  as  the  given  quantity 
of  powder.  Then  W :  W: :  to' :  w,  the  weight  of  distilled  water  which  would 
have  been  displaced  by  the  powder  ;  and  this  weight  is  to  that  of  the  powder 
as  the  specific  gravity  of  distilled  water  is  to  the  specific  gravity  of  the  powder. 
Repeat  the  operation  three  times,  and  take  the  mean  result. 

Alcohol  may  be  used  in  the  same  manner,  instead  of  saltpetre  water. 
PACKING  P 

of  100  lbs. 
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over  the  head  of  the  plug. — Some  barrels  have  been  made  with  six  copper  hoops, 
and  others  with  4  copper  and  8  or  10  cedar  hoops  ;  the  copper  hoops  are  1  in. 
wide,  and  |  of  an  inch  thick,  fastened  with  two  rivets,  and  nailed  each  with  3 
copper  nails,  0.625  in.  long  — Average  weight  of  a  hoop  2£  lbs. 

In  1836,  some  barrels  were  made  water  proof  by  a  lining  of  India  rubber  cloth, 
to  ascertain  its  efficiency  in  preserving  the  powder  in  damp  situations,  or  in  the 
exposure  of  service  in  the  field.  This  lining  appears  to  have  had  an  injurious 
effect  on  the  powder,  when  exposed  to  heat  and  moisture,  in  consequence  of  the 
affinity  of  the  caoutchouc  for  sulphur.  • 

Dimensions  of  Powder  Barrels. 

Whole  length 20.5  inches 

Length,  interior,  in  the  clear 18         " 

Interior  diameter  at  the  head 14         " 

Interior  diameter  at  the  bilge 16         " 

Thickness  of  the  staves  and  heads 0.5      " 

Weight  of  the  barrel  with  cedar  hoops 25  lbs. 

The  barrels  have  generally  12  hoops.  14  to  16  staves,  and  2  or  3  pieces  in 
each  head.  The  above  dimensions,  are  calculated  so  that,  with  100  lbs.  of 
powder,  there  shall  be  a  vacant  space  in  the  barrel,  allowing  the  powder  to 
shake,  in  order  to  prevent  its  caking — the  barrel  would  contain  about  120  lbs.  of 
powder,  settled  by  shaking. 

INSPECTION   AND   PROOF    OF    POWDER. 

Gunpowder  should  be  of  an  even  grain,  angular  and  irregular  in  form ;  it 
should  be  so  hard  as  not  to  be  easily  crushed  by  pressure  with  the  finger;  it 
should,  when  new,  leave  no  trace  of  dust  when  poured  on  the  back  of  the  hand, 
and  should  leave  no  beads  or  foulness  when  flashed,  in  quantities  of  10  grains, 
on  a  copper  plate.  The  size  of  the  grain  for  each  kind  of  powder  is  tested  in 
the  following  manner : 

There  are  three  sieves  or  gauges  for  each  size  of  grain,  made  by  piercing  round 
holes  in  thin  sheets  of  brass.    The  sizes  of  these  holes  are  as  follows : 


CANNON. 

i 
i 

MUSKET. 

RIFLE. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5 

No.  6. 

No.  6. 

No.  7. 

No.  8. 

IS/Invimum. 

In. 
0.100 

In. 

In. 

In. 
0.06 

In. 

In.    i 

i 

In. 
0.035 

In. 
0.03 

In. 
0.025 

0.085 

0.05 

0.070| 

\ 
i 

0.035 
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Cannon  powdtr,  sifted  through  the  gauges  Noa.  1,  3,  and  3,  should  leave  not 
more  than  6  per  cent,  on  No.  1 ;  not  more  than  20  per  cent,  should  pass  through 
No.  3;  and  of  the  remainder,  not  more  than  one- half  should  pass  through  No.  3. 
This  would  give  about  150  grains  of  powder  in  a  weight  of  10  grs.  troy. 

Musket  powdtr  should  all  pass  through  No.  4 ;  about  one-half  should  pass 
through  No.  5  ;  and  nearly  one-fourth  through  No.  (i.  This  would  give  about 
2,000  or  2,500  grains  of  powder  in  10  grs.  troy. 

Rifit  powder  should  all  pass  through  No.  6 ;  not  more  than  one  fifth  through 
No.  S ;  and  not  more  than  two-fifths  through  No.  7.  This  would  give  about 
12,000  or  15,000  grains  of  powder  in  10  grs.  troy. 

Ordinarily,  the  uniformity  and  size  of  grain  wilt  be  judged  of  by  mere  inspec- 

The  powder  in  each  barrel  is  proved.  For  this  purpose  a  sample  of  about 
3(  oz.  is  taken  from  each  ;  this  is  conveniently  done  by  means  of  an  extractor, 
which  is  a  copper  tube  about  1  inch  interior  diameter,  and  18  inches  long, 
pointed  at  the  bottom,  and  having  a  valve  at  the  lower  end,  or  an  opening  about 
9  inches  from  that  end,  by  covering  which  with  the  hand  the  powder  may  be 
poured  out  of  the  mouth  of  the  tube;  the  sample  is  put  into  a  tin  canister 
marked  with  a  number,  a  corresponding  one  to  which  is  inscribed  with  chalk  on 
the  barrel ;  from  these  samples,  the  charges  for  the  eprouvette  are  weighed  on 


.v.ng  gro 


red. 


The  platform  for  the  mortar  eprouvette  should  be  a  block  of  oak  timber  firmly 
established  on  a  foundation  of  masonry,  with  which  it  is  connected  by  strong 
bolls ;  to  this  block  (he  iron  bed  plate  is  fixed  by  the  three  bolts  provided  for 
that  purpose,  the  plate  being  also  let  into  the  wood  about  1.5  inch,  to  avoid 
bending  the  bolts.    The  ground  where  the  baits  are  to  fall  should  be  free  from 
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charges  are  fired  in  this  way  from  each  sample  of  powder,  and  if  the  ranges 
differ  more  than  20  yards,  a  third  charge  is  fired,  and  the  two  nearest  ranges  are 
used  in  obtaining  the  mean  range.  The  mortar  is  scraped  and  wiped  after  each 
discharge,  and  it  is  washed  and  dried,  as  at  first,  after  about  8  shots. 

The  general  mean  range  of  new  powder  proved  at  any  one  time  must  be  not 
less  than  250  yards  ;  but  no  powder  ranging  below  225  yards  is  received.  The 
powder  in  magazines  is  considered  unserviceable  if  it  does  not  range  over  180 

With  the  eprouvettes,  as  adjusted  in  IH37,  good  cannon  powder  ranges  from 
2S0  to  3(10  yards,  and  small  grain  powder,  from  300  id  320  yards. 

Inspection  befoul  The  report  a[  inspection  should  show  the  place  and 
date  of  fabrication  and  of  proof — the  kind  of  powder  and  its  general  qualities ; 
as,  hard  or  soft,  round  or  angular,  whether  free  from  duet  or  not,  of  uniform  or 
irregular  grain — its  gravimetric  density — the  separate  ranges  and  the  mean 
range— the  condition  of  the  mortar  and  the  hall — the  state  of  the  weather. 

Marks.     Each  barrel  is  marked  on  one  head  with  the  place  and  year  of  man- 
ufacture, and  with  the  kind  of  grain,   cannon,  musket,  or  rifle;  on  the  other 
head,  with  the  year  in  which  it  was  proved  and  the  proof  range,  leaving  room 
for  subsequent  proofs,  which  arc  marked  in  the  same  manner. 
Remarks. 

Although  the  above  is  the  established  mode  of  proof  iit.<!  inspection  for  Gov- 
ernment powder,  it  cannot  be  disguised  that  a  very  imperfect  test  of  the  relative 
projectile  force  of  gunpowder  if  thereby  afforded.  Slight  variations  in  the  den- 
sity of  powder,  which  would  but  little  affect  its  slrcngth,  when  fired  in  large 
quantities,  prod  W«  in  the  proof  range;  and  variations  in  the 

size  of  the  grain  cause  still  greater  irregularities  in  the  range,  the  powder  being 
in  other  respects  the  same.  In  general,  gunpowder  of  small  grain  and  Joio 
tpicijic  gravity  gives  the  highest  range  in  the  eprouvette,  whilst  recent  experi- 
ments with  the  ballistic  pendulum  have  sliuwn  that  the  greatest  initial  velocity, 
in  a  shot  from  a  heavy  gun,  is  produced  by  powder  of  great  sjneific  gravity  and 
of  coarse  grain. 

Pendulum  eprouvettb.  The  best  mode  of  testing  the  projectile  force  of 
gunpowder  is  undoubtedly  that  of  ascertaining  its  effects  when  used  in  the  saino 
quantities  in  which  it  is  to  be  employed  in  service-  This  method  has  been  par- 
tially adopted  by  establishing,  at  Washington  Arsenal,  a  cannon  pendulum  and 
a  musket  pendulum,  which  are  used  for  proving  samples  of  powder  sent  from 
the  manufactories-  The  apparatus  shows  the  initial  velocity  of  a  ball  fired  from 
a  cannon  or  a  musket. 
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In  proving  cannon  powder,  the  initial  velocity  of  a  hall  of  medium  weight 
and  windage,  with  a  charge  of  one-fourth  its  weight  of  powder,  should  be; 

From  a  24-pounder  garrison  gun,  not  leas  than  1,600  feet. 

From  a  12- pounder  field  gun,  not  leas  than  1 ,550  feet. 

From  a  6-pounder  field  gun,  not  leas  than  1,500  feet. 

In  proving  small  arm  powder,  the  initial  velocity  of  a  musket  ball,  with  a 
charge  of  130  grains,  should  be: 

With  musket  powder,  not  less  than  1,500  .eel. 

With  rifle  powder,  not  leas  llion  1,600  feet. 

With  fine  sporting  powder,  not  less  than  1,800  feet. 

Htqbouetric  qualities.  Tne  susceptibility  of  powder  to  absorb  moisture 
may  be  judged  of  by  exposing  1  lb.  to  the  air,  in  a  moist  place,  (such  as  a  cellar 
which  is  not  too  damp,)  on  a  glazed  earthen  dish,  for  15  or  20  days,  stirring  it 
sometimes  so  as  to  expose  the  surface  better ;  (he  powder  should  be  previously 
well  dried,  at  a  heat  of  about  140°.  Well  glazed  powder,  made  of  pure  male- 
rials,  treated  in  this  way,  will  not  increase  in  weight  more  than  5  parts  in  1000, 
or  a  half  of  one  per  cent.  Such  powder  kept  in  casks  in  a  dry  magazine  will 
absorb  about  8-10ths  of  1  per  cent,  of  moisture.  A  sample  thus  kept  for  15 
years,  in  a  common  barrel,  was  found  to  lose  but  9-10ths  of  1  pet  cent,  in  drying. 

A  more  accurate  and  expeditious  method  of  comparing  the  hygrometric  quali- 
ties of  different  samples  of  powder  is  to  expose  them  to  air  saturated  with  moist- 
ure. For  I  liia  purpose,  samples  of  about  1,500  grains  weight  may  be  placed  in  a 
shallow  tin  pan,  9  in.  X  6  in.,  set  in  a  tub,  the  bottom  of  which  is  covered 
with  water;  the  pan  of  powder  should  be  placed  about  1  inch  above  the  surface 
of  the  water,  and  the  tub  covered  over.  In  this  manner  any  sample  of  powder 
may  be  compared  with  another  of  known  good  quality.    Good  powder,  made 
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Analysis  of  Gunpowder. 

Whatever  may  be  the  mode  of  proof  adopted,  it  is  essential,  in  judging  of 
the  qualities  of  gunpowder,  to  know  the  mode  of  fabrication,  and  the  propor- 
tions and  degree  of  purity  of  the  materials ;  the  latter  point  may  be  ascertained 
by  analysis. 

To  determine  the  quantitt  of  saltpetre.  In  a  vessel  of  tinned  copper, 
like  a  common  coffee  pot,  dissolve  1,000  grains  of  powder,  well  dried  before 
weighing,  in  2,000  grains  of  distilled  water,  and  heat  it  until  it  boils — let  it  stand 
a  moment,  and  then  decant  it  on  a  piece  of  filtering  paper,  doubled  exactly  in 
the  middle;  repeat  this  operation  four  times — at  the  4th,  instead  of  decanting, 
pour  the  whole  contents  of  the  vessel  on  the  filter — drain  the  filter,  and  wash  it 
several  times  with  2,000  grains  of  water  heated  in  the  vessel,  using  in  all  these 
operations  10,000  grains  of  water.  After  passing  through  the  filters,  this  water 
contains  in  solution  all  the  saltpetre,  the  quantity  of  which  is  ascertained  by 
evaporating  to  dryness.  Dry  the  double  filter  with  the  mixture  of  coal  and 
sulphur,  and  take  the  weight  of  this  composition  by  using  the  exterior  filter  to 
ascertain  the  weight  of  that  on  which  the  composition  remains;  this  weight 
serves  to  verify  that  of  the  saltpetre,  and  to  estimate  the  loss  in  the  process. 
By  expelling  the  sulphur  from  this  composition  by  heat,  the  quantity  of  coal, 
and  consequently  of  sulphur,  may  be  found;  but  this  operation  is  tedious  and 
delicate. 

To  determine  the  QUANTITY  of  sulphur  directly.  Mix  and  beat  in  a 
mortar  10  grains  of  dry  powder,  10  of  subcarbonate  of  potash,  10  of  saltpetre, 
*  and  40  of  chloride  of  sodium— 'put  this  mixture  in  a  vessel  (capsule)  of  platinum 
or  glass,  on  live  coals,  and  when  the  combination  of  the  materials  is  completed, 
and  the  mass  is  white,  dissolve  it  in  distilled  water,  and  saturate  the  solution 
with  nitric  acid — decompose  the  sulphate  which  has  been  formed,  by  adding  a 
solution  of  chloride  of  barium,  in  which  the  exact  proportions  of  the  water  and 
the  chloride  are  known.  According  to  the  atomic  proportions,  the  quantity  of 
sulphur  will  be  to  that  of  the  chloride  of  barium  used,  as  20.12  to  152.44. 

To  determine  the  quantity  of  charcoal  directly.  Mix  1,000  grains  of 
powder  with  an  equal  quantity  of  caustic  potash,  (or  of  subcarbonate  of  soda 
or  potash,)  and  a  little  water;  boil  the  mixture  for  some  time,  and  pour  it  on  a 
double  filtering  paper — when  the  liquor,  which  is  of  a  deep  yellow  color,  is  fil- 
tered, wash  the  filter  several  times  with  distilled  water,  until  the  water  comes 
off  tasteless,  or  until  it  gives  no  precipitate  with  acetate  of  lead — then  dry  the 
charcoal  and  weigh  it.  Repeat  the  operation  two  or  three  times.  The  results 
thus  obtained  may  be  verified  by  composing  a  powder  in  the  proportion  indi- 
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eated,  and  analyzing  it  in  ihe  same  way ;  the  new  results  will  show  the  correc- 
tions necessary  in  the  first. 

Restoring  unserviceable  powder. 

When  the  quantity  of  water  absorbed  by  gunpowder  does  not  exceed  7  per 
cent.,  the  powder  may  be  restored  by  drying;  this  may  even  be  effected  in  Ihe 
magazine,  if  it  is  dry,  by  means  of  ventilation,  or  by  the  use  of  the  chloride  of 
lime  for  30  or  30  days.  Quick  time  may  be  used,  but  the  use  of  it  is  attended 
with  danger,  ou  account  of  the  heal  evolved  in  slaking. 

When  powder  has  absorbed  from  7  to  12  per  cent,  of  water,  it  may  still  be 
restored  by  drying  in  the  sun  or  in  a  drying  house ;  but  it  remains  porous  and 
friable,  and  unfit  for  transportation  :  in  this  case  it  is  better  to  work  it  over.  In 
service,  it  may  be  worked  by  means  of  the  rolling  barrels,  as  described  for 
making  round  powder. 

When  powder  has  become  mixed  with  dirt  or  grovel,  or  other  foreign  sub- 
stances which  cannot  be  separated  by  sifting,  or  when  it  has  been  under  water, 
or  otherwise  loo  much  injured  to  be  re-worked,  il  mult  be  melted  down,  to  ob- 
tain the  saltpetre  by  solution,  filtration,  and  evaporation. 

PRESERVATION,  STORAGE  AND  TRANSPORTATION. 
In  the  powder  magazines  the  barrels  are  generally  placed  on  the  sides,  three 
tiers  high,  or  four  tiers,  if  necessary ;  small  skids  should  be  placed  on  the  floor, 
and  between  the  several  tiers  of  barrels,  in  order  to  steady  them,  and  chocks 
should  be  placed  at  intervals  oil  the  lower  skid  to  prevent  the  rolling  of  the  bar- 
rels. The  powder  should  be  separated  according  to  its  kind,  the  place  and  dale 
.d  the  proof  rinyc.      Fi  v.  ■  1 1  iiiiiumiiiinni.  <  specially  for 


MAGAZINES — LIGHTNING   RODS.  5 

Besides  being  recorded  in  the  magazine  book,  each  parcel  of  powder  should 
jc  inscribed  on  a  ticket  attached  to  llie  pile,  showing  the  entries  and  the  issues. 

For  the  preservation  of  the  powder,  and  of  the  floors  and  lining  of  the  maga- 
zine, it  is  of  the  greatest  importance  to  preserve  unobstructed  the  circulation  of 
air,  under  the  flooring  as  well  as  above.  The  magazine  should  be  opened  and 
aired  in  clear,  dry  weather;  the  ventilators  must  be  kept  free;  no  shrubbery  or 
trees  should  be  allowed  to  grow  so  near  as  to  protect  the  building  from  the  sun. 
The  moisture  of  a  magazine  may  be  absorbed  by  chloride  of  time  suspended 
in  an  open  box  under  the  arch,  and  renewed  from  time  to  time;  quick  lime,  as 
before  observed,  is  dangerous. 

The  sentinel  or  guard  at  a  magazine,  when  it  is  open,  should  have  no  fire 
arms,  and  every  one  who  enters  the  magazine  should  take  off  his  shoes,  or  put 
socks  over  them  ;  no  sword,  or  cane,  or  any  thing  which  might  occasion  spark* 
should  be  carried  in. 

Barrels  of  powder  should  not  be  rolled  for  transportation;  they  should  be 
curried  in  hand  barrows,  or  slings  made  of  rope  or  leather.  In  moving  powder 
in  the  magazine  a  cloth  or  carpet  should  be  spread;  all  implements  used  there 
should  be  of  wood  or  copper,  and  the  barrels  should  never  be  repaired  in  the 
magazine.  When  it  is  necessary  to  roll  the  powder  for  its  better  preservation  Mid 
to  prevent  its  caking,  this  should  be  done,  with  a  small  quantity  at  a  time,  on 
boards,  in  the  magazine  yard. 

i  wagons,  barrels  of  powder  must  be  packed  in  straw,  secured  in  such  a  man- 
is  not  to  rub  against  each  other,  and  the  load  covered  with  thick  canvas. 
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Extracted  from  n  Report  of  tht   French  AcaJtmy  of  Sciencts. 

In  a  lightning  rod  there  may  be  distinguished  two  principal  parts  j  the  pointed 
item,  and  the  conductor  with  its  roots. 

The  stem  or  upper  part  of  the  rod  is  a  bar  of  square  or  round  iron,  ar  copper, 
drawn  out  into  a  pyramidal  or  conical  form,  13  to  20  feet  high,  (according  to 
the  height  of  the  building  and  of  the  surrounding  objects,)  and  from  1 .25  in .  to 
2  in  .  thick  at  the  base,  in  order  to  give  u  sufficient  stillness  in  proportion  to  its 
height.  The  upper  end  is  made  of  a  conical  brass  rod  20  in.  long,  gilt  at  the 
top,  or  pointed  with  platinum  which  is  united  to  the  brass  with  silver  solder,  the 
joint  strengthened  by  a  small  brass  collar.  The  iron  and  brass  rods  are  joined 
together  by  an  iron  dowel,  screwed  into  both,  and  secured  by  iron  pins.  The 
brass  point  may  be  used  without  being  gill  or  armed  with  platinum, 


The  (lent  should  be  made,  if  possible,  in  one  piece ;  if  il  becomes  necessary  to 
divide  it,  the  joint  should  be  at  about  one-third  of  the  height  from  the  bottom; 
the  two  parts  connected  together  by  a  tapering  tenon  in  the  upper  piece,  and  a 
corresponding  mortise  below,  scrurcd  by  an  iron  pin  [  or,  the  two  parts  may  be 
screwed  together.  At  the  bottom  of  the  stem,  above  the  roof,  is  a  shoulder  or 
flanch  to  throw  off  the  rain  water  which  might  otherwise  follow  down  the  rod 
into  the  roof;  just  above  this  flanch  the  stem  is  rounded  about  2  in.  in  height, 
lo  receive  a  hinged  collar  with  two  tan,  between  which  the  end  of  the  conductor 
ia  secured  by  a  bolt;  or  the  stem  and  the  conductor  may  be  connected  by  n 
ijuare  collar  or  strap,  anil  a  bridle,  which  is  fastened  over  the  conductor  by 
two  nuts  screwed  on  ihe  ends  of  two  branches  of  the  strap  which  pass  through 
holes  in  the  bridle;  the  back  of  this  strap  has  a  6ronc?i  projecting  upwards, 
which  ia  secured  by  a  holt  lo  a  fork  formed  in  the  end  of  the  conductor. 

The  stein  is  iisct-it  in  ill'1  build  in*  in  various  ways,  according  lo  circumstance!. 
The  best  method  is  to  attach  it  to  a  chimney  or  fable,  where  it  may  be  secured 
by  straps  passing  round  the  chimney,  or  through  the  wall,  keyed  inside  againii 
an  iron  bar.  On  an  arch,  the  stem  terminates  in  three  or  lour  branches  or  /erf 
which  are  leaded  into  the  masonry. 

The  conductor  is  made  of  bars  of  square  or  round  iron  or  copper,  from  I). 5  in. 
lo  1  in.  thick,  connected  together  by  a  bevel  joint  in  Ihe  form  of  a  Z,  fastened 
by  3  pins  ;  or  the  bar)  may  be  acrewed  together.  The  conductor  runs  parallel 
to  the  roof,  from  4  in.  to  6  in.  above  it,  and  is  supported,  at  intervals  of  about  10 
feel,  by  /ortj,  the  lower  ends  of  which  arc  not  pointed,  but  flattened  and  bent  at 
a  right  angle  and  nailed  to  a  rafter,  to  prevent  the  nitration  of  water  into  the  wood; 
the  rod  is  held  in  each  fork  by  a  rivet  through  the  branches  above  the  rod. 

The  conductor  follows  the  cornice  ol  [he  building  wilhoul  touching  it,  and 
descends  in  like  manner  along  Ihe  wall,  to  which  it  is  fastened  by  cramps  or 
staples.  About  18  in.  below  the  surface  of  the  ground,  it  is  bent  perpendicu- 
larly lo  the  wall  and  extended  in  thai  direction  about  15  feet,  when  it  paaset 
into  a  well,  or  if  water  is  not  met  with,  into  a  pit  15  feel  deep,  which  may  be 
filled  with  loose  paving  stones,  if  it  is  not  convenient  to  let  it  remain  as  a  well. 

To  facilitate  the  transmission  of  the  electric  fluid,  and  lo  prevent  the  rod  from 
becoming  rusty,  it  is  enclosed  in  a  trough  filled  with  well  burnt  charcoal,  which 
should  be  packed  about  1.5  in,  thick  all  round  the  rod ;  this  trough  may  be 
made  of  bricks,  or  of  stone,  tiles,  wood,  &c.  The  conductor  passes  out  of  thii 
trough  through  the  sides  of  the  well ;  if  the  Inner  is  within  the  building,  the 
conductor  should  pass  through  the  wall  under  ground.  The  c 
should  not  be  made  with  a  well  or  cistern  which  ia  reaortei 
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The  conductor  terminates  generally  in  two  or  three  prongs,  which  should  be 
so  placed,  if  possible,  as  to  be  always  immersed  in  water  not  less  than  2  feet;  in 
a  dry  well,  the  prongs  should  be  covered  with  charcoal  well  rammed,  and  the 
rod  within  the  well  should  be  enclosed  in  a  pipe  or  trough  filled  with  charcoal. 
In  rock  or  dry  ground,  if  the  conductor  cannot  be  led  into  moist  earth,  increase 
the  number  of  branches.  Lead  the  rain  water,  if  practicable,  over  or  through 
the  trough  which  contains  the  rod,  and  into  the  well. 

Chains  or  ropes  of  metallic  wire  may  be  used  for  conductors,  and  are  convenient 
in  some  situations,  but  rods  are  preferable.  Copper  wire  is  better  than  iron  for 
this  purpose. 

The  greatest  care  must  be  taken,  both  in  fixing  the  rod  and  in  its  subsequent 
preservation,  to  keep  the  communication  perfect  through  every  part  of  it ;  other- 
wise it  will  be  dangerous  instead  of  useful. 

It  is  considered  that  a  lightning  rod  can  protect  a  circular  space  the  radius  of 
which  is  double  the  height  of  the  rod  above  the  roof  of  the  building ;  but  when 
it  is  attached  to  an  elevated  part  of  the  building,  such  as  a  tower  or  steeple,  it 
is  safer  to  rely  on  its  protection  to  the  extent  only  of  its  height  above  the  body 
of  the  building,  and  to  erect  others  for  protecting  the  more  distant  parts. 

A  building  is  better  protected  by  two  rods  of  15  to  20  feet  high  placed  at  a  dis- 
tance equal  to  the  sum  of  their  radii  of  action,  than  by  one  rod  of  double  the  height. 

All  the  large  pieces  of  metal  about  a  building,  such  as  metallic  coverings  of 
the  roof,  ridges,  fastenings,  gutters,  and  long  bars,  should  communicate  with 
the  conductor  through  bars  or  wires  about  0.25  in.  thick;  it  is  better,  in  this 
respect,  not  to  use  such  materials  in  building  when  they  are  not  indispensable; 
nothing  is  to  be  apprehended  from  the  common  iron  work  of  buildings,  as 
hinges,  locks,  <&c. 

The  conductor  should  be  carried  to  the  ground  in  the  shortest  line ;  one  con- 
ductor may  sometimes  be  made  to  communicate  with  two  stems,  without  in- 
creasing its  diameter:  there  should  be  not  less  than  two  conductors  for  tkru 
stems  or  points ;  the  feet  of  several  conductors  may  be  made  to  communicate 
with  each  other. 

Conductors  should  be  generally  placed  on  the  side  towards  the  prevalent 
storms ;  the  walls  of  that  side  being  oftenest  wet  by  the  rain  might  otherwise 
cause  accidents,  by  acting  as  imperfect  conductors. 

Lightning  rods  for  powder  magazines  are  attached  to  masts  or  poles  planted 
from  six  to  ten  feet  from  the  walls  of  the'building:  the  stem  of  the  rod  need  not 
be  thicker  than  the  conductor  nor  more  than  six  feet  high,  but  the  mast  should 
be  of  such  a  height  that  the  point  of  the  stem  may  be  about  fifteen  feet  above 
the  building. 


CHAPTER    TENTH. 

AMMUNITION  AND  MILITARY  FIREWORKS. 

LABORATORY. 

Buildings. 

The  rooms  required  for  a  laboratory  are  : 

1.  Furnace  room,  for  casting  bullets  and  making  compositions  requiring  the 
use  of  fire. 

2.  Cartridge  room*,  for  making  paper  and  flannel  cartridges  of  all  kinds. 

3.  Filling  room,  for  filling  cartridges  for  cannon  and  small  arms. 

4.  Composition  room,  for  mixing  compositions. 

5.  Driving  room,  for  driving  rockets,  portfires,  fuzes,  &c. 

6.  Packing  room^  for  putting  up  ammunition  for  transportation  or  storage. 

7.  Caipenter^s  shop. 

8.  Magazine,  or  storehouse  for  powder  and  fixed  ammunition,  &c. 

These  rooms  are  sometimes  arranged,  for  greater  security,  in  separate  build- 
ings, protected  by  trees  or  traverses  of  earth ;  but  it  is  more  convenient  to  have 
them  under  one  roof,  (except  the  furnace  room,  the  carpenter's  shop,  and  the 
magazine,)  or  connected  by  covered  passages.  The  laboratory  should  be  apart 
from  inhabited  buildings.  The  size  of  the  rooms  must  be  regulated  by  the  num- 
ber of  artificers  to  be  accommodated,  and  in  small  establishments,  the  number 
of  rooms  may  be  reduced,  as  the  same  room  may  be  used,  at  different  times,  for 
different  purposes. 

In  a  large  establishment,  such  as  an  arsenal  of  construction,  the  arrangements 
of  the  laboratory  will  be  necessarily  modified  by  the  facilities  for  work,  afforded 
by  other  parts  of  the  establishment. 

Fixtures  and  Furniture. 

1.  Furnace  room'  Furnaces;  work  benches;  platform  balance,  or  large  scales; 
a  tinner's  bench  and  tools,  with  a  vice,  an  anvil  and  a  chest  for  tools;  a  smith's 
shovel  and  poker;  stools,  &c. 

2.  Cartridge  rooms.  A  table  for  making  cartridges  for  small  arms,  12  feet 
long  and  2£  feet  wide,  for  12  men  or  boys  to  work  at,  and  the  length  in  that  pro- 
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portion  Tor  any  greater  number;  tables  for  cutting  paper  and  flannel,  and  for  roll- 
ing cases  on;  choker  Tor  rochet  cases;  press  for  rocket  and  portfire  cases;  benches 
for  cartridge  tables;  stools.  Closets  should  be  partitioned  off  from  these  rooms 
and  furnished  with  cases,  drawers,  racks,  and  shelves,  for  materials  and  tools. 

3.  Filling  room.  A  shelf  2  feet  wide  for  weighing  on;  other  shelves  with 
closets  under  them;  tables  with  raised  borders  for  filling,  folding,  &c;  budge  bar' 
rels,  or  powder  barrels  with  copper  hoops  and  covers;  stools  for  seats;  foot  stools; 
a  step  ladder;  stands  and  gutters  for  emptying  powder  barrels. 

4.  Composition  room.  Shelf  for  weighing  on;  shelves,  drawers  and  closets; 
tables;  mealing  tables,  with  raised  borders;  stools  for  seats;  foot  stools;  step 

5.  Brining  room.  Blocks  set  in  the  ground  or  pavement,  through  the  floor, 
benches  snd  stools. 

In  favorable  weather,  a  porch  attached  to  the  building,  or  a  tent,  may  be  used 

6    Parking  room.     Tables,  benches  and  stools;  platform  balance. 

7.  Carpenter's  shop.    Turning  lathe  and  tools;  carpenter's  benches  and  tools. 

S.  Magaxini.    Shelves  and  frames,  for  boxes  and  barrels. 

FUmaces. 

Two  kinds  of  furnaces  are  used  in  a  laboratory  :  in  the  first,  the  flame  circu- 
lates around  both  the  bottom  and  sides  of  the  kettle;  in  the  second,  it  comes  in 
contact  only  with  the  bottom;  the  latter  are  used  for  compositions  of  which  gun- 
powder forms  a  part. 

Furnaces  are  built  of  bricks.    The  kettle  is  of  cast  iron,  about  2  feet  ir 
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tical  and  placed,  if  circumstances  permit,  against  a  wall;  the  top  of  the  door 
and  of  the  flue  may  be  supported  by  small  bars  of  iron. 

Furnace  sunk  in  the  earth.  The  edge  of  the  kettle  should  be  1  foot  above  the 
ground,  and  the  bottom  1  foot  above  the  hearth  of  the  furnace;  the  earth  is  dug 
out  so  as  to  give  access  to  the  door;  the  flue  is  bored  out  on  the  opposite  side, 
with  a  crowbar;  it  commences  6  in.  above  the  hearth  and  comes  out  of  the 
ground  18  in.  from  the  furnace,  whence  it  is  carried  horizontally  about  13  feet. 

In  furnaces  of  the  second  kind  mentioned  above,  the  trivet  may  be  omitted, 
and  the  kettle  may  rest  on  the  sod  or  earth,  for  about  1  inch  all  round. 

Tools  and  Implements. 

The  following  list  of  laboratory  tools  and  implements  shows  the  kinds  and 
proportions  which  may  be  required  for  a  large  laboratory  and  for  a  park  of 
artillery : 


KIND. 


Adze,  copper,  weighing  5  lbs 

Bench,  for  drawing  the  loads  of  shells 

Bench  stake 

Bick  iron 

I  for  driving  fuzes  of  different  calibres. 
for  driving  signal  rockets  and  portfires 
for  punches 
for  cutting  on 

Bottles,  with  ground  glass  stoppers.. 

Boxes,  for  12  workmen  making  cartridges,  3  to  each. 

n      i     (  wooden,  various  sizes    

ow  s'  (  earthen,  glazed,  large 

Braces  and  bits 

Brushes,  of  various  kinds 

Buckets 

Callipers,  various  sizes .*. 

(for  fuzes 
for  portfires 
for  signal  rockets 
for  cartridges  for  small  arms,  (revolving) 
Chisels,  brass,  for  unloading  shells.. 

copses,  j ";;::;;;:;;:;;;;;::;:;;;;; 

Coopers'  drivers,  copper  and  wood 

Crowbar 

Cutting  boards 

Dippers 


QUANTITY. 

Labo- 

Park. 

ratory. 

1 

1 

1 

1 

1 

72 

6 

2 

1 

4 

36 

12 

4 

6 

2 

1 

18 

4 

6 

3 

1 

36 

18 

4 

2 

6 

2 

4 

1 

6 

3 

3 

1 

2 

1 

2 

2 

1 

1 

6 

6 
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KINO. 


(iron,  for  melting  lead 
iron,  for  firestone,  &c 
iron,  for  pitch 
copper,  for  paste 

jr  •  <  for  cutting  paper,  large  and  small 

Ladles    \  iron'  for  Iead'  Pitch»  &c 

'  (  copper,  for  saltpetre,  &c 

Lanterns 

Letter  punches,  (stencils,)  set 

(  for  driving  fuses  and  portfires 

Mallets,  <  for  driving  rockets 

I  carpenter's 

Measures  \  for  Powder>  from  8  lbs-  to  4  oz 

'  \  gallon,  quart,  pint,  half  pint,  and  gill 

Mortar  and  pestle,  bronze 

Mortar,  marble,  with  pestle  of  hard  wood 

f  for  balls  and  buckshot,  sets « 

Moulds      ^°r  mcend^arY  balls,  different  calibres 

'  j  brass,  (or  cylinders  of  copper  or  tin,)  for  portfires  . . . 

[  for  rockets,  of  each  calibre 

MulJers,  wooden 

Needles,  of  various  kinds 

Nippers,  \  f°r  f»llin$  wi.re;, 

rr      '  (  for  trimming  balls 

Palms,  for  sewing  canvass.. 

Paste  brushes 

{for  cartridge  papers  for  small  arms 
tin,  of  each  kind  and  calibre  for  paper  cartridges 
do.             do.          for  flannel  cartridges. . . . 
do.             do .          for  canisters 

Pans,  copper,  various  sizes 

Pitchers,  stone 

Pliers,  flat,  for  twisting  wire . 

Press,  for  paper  and  pasteboard 

Profiles,  of  sheet  iron,  for  shot  blocks,  for  each  calibre 

Punches , 

C  for  piercing  shot  straps 

Punches,  <  centre 

(  for  fuze  caps;  for  13in.,10in.,  8in.,and24-pdr.,2ea. 

Rasps,  for  wood 

Reels,  or  frames,  for  quick  match 

Rocket  stand 

Rolling  boards,  for  portfire  cases,  &c. . . ." 

Rules    \  carPenter'8 

'  ( iron,  for  cutting  by 

Sand  stones,  for  sharpening  knives 


2 
2 
1 
2 

12 
1 
5 
1 
5 
1 

48 
6 
2 

22 
5 
1 
1 
6 
4 
4 
2 
4 
150 
2 
6 
4 

12 
4 
1 
1 
1 

18 
6 
4 
1 
1 
6 

12 
4 
8 
6 
2 
1 
4 
2 
8 
6 


12 
5 

1 


1 
2 

50 
1 
3 
2 

12 
2 
1 
1 

6 

2 


6 
6 


1 
2 
2 


CHAP.  X. — , 


AND   FIREWORK!. 


Scale  of  1  foot,  (diagonal,)  divided   inio  niches  and  lOOlhs 

Scales,  copper,  Iar?;e,  small,  and  medium  ;  nr  spring  balances.. . 
Scissors  and  sliearx  i>f  d.flVroni  bj^b;  one  pajr  (breach  cartridge 

Scoops,  ci'pf.cr,  for  taking  ui>  maii'nals 

Srrew  dn«ers. 

Shell  plug 'itrkwi^'.^'.'.'.'.'.'.'.'.'.'.'. '.','.'.'.'.'.'.'.'.'.'. '.'.'.'.'.'.'.'.'.'.'. 

Simps  j  ha>f.  ^o*  1.2,3.and4,wiihrreme» 

'  (  boiling  cloth 

Screens,  for  riemuu'ion  ot'caruidges  for  smsli  arms 

Shovels 

Bkimmer,  copper,  |i>r  salipeire 

Soldering  furr.aces  and  irons 

Socks,  pairs 

i  sieel,  for  saltpelrc.  &c. 

Spaiu las,  }  for  6re  stone 

(  for  packi;i»  ainmn: n  nncs 

Spvkn  nha»e 

Spnola,  for  twins 

Bo.ua/es    i  woo^en ■ 

Stampafor  flannel  carindwa,  fur  .:ech  calibre 

Tarpaulins 

Thimbles. 

Tinner's 
Tinner's 
TreaUea,  patrs 
Triieia,  iron.. 
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Made  of  sheet  copper ;  those  for  use  in  the  park  should  be  made,  without 
handles,  for  the  convenience  of  putting  them  up  in  a  nest ;  their  form  is  cylin- 
drical, the  interior  diameter  and  height  being  equal. 

To  find  the  diameter  and  height  of  a  cylinder  to  contain  a  given  quantity  of  gun- 
powder :  Multiply  the  weight  in  pounds  by 

38.2  for  cannon  powder >    -  ___j-  „  Aana\t„ 

39.4  for  musket  or  rifle  powder  \  of  medlum  dens,t>r' 

and  take  the  cube  root  of  the  product. 

DIMENSIONS   OF    POWDER  MEASURES. 


Weight  of 

Diameter  and 

Weight  of 

Diameter  and 

powder. 

height. 

powder. 

height. 

lbs.     oz. 

In. 

lbs.     oz. 

In. 

0        1 

1.337 

2        0 

4.240 

0        2 

1.685 

2        8 

4.571 

0        4 

2.122 

3        0 

4.857 

0        8 

2.673 

4        0 

5.346 

1        0 

3.368 

4        8 

5.560 

1        4 

3.628 

6       0 

6.120 

1        8 

3.855 

8       0 

6.736 

Precautions  against  accidents. 

Avoid,  as  much  as  possible,  the  use  of  iron  in  the  construction  of  the  build- 
ings, fixtures,  tables,  &c,  of  the  laboratory ;  sink  the  heads  of  iron  nails  if  used, 
and  paste  paper  or  putty  over  them  ;  cover  the  floor  with  oil  cloth  or  carpets ; 
have  it  frequently  swept. — Let  the  workmen  in  the  powder  room  wear  socks,, 
and  take  them  off  when  they  go  out. — Keep  no  more  than  the  requisite  quantity 
of  gunpowder  in  the  laboratory,  and  have  the  ammunition  and  finished  work 
taken  to  the  magazine. — Let  powder  barrels  be  carried  in  hand  barrows  made 
with  leather,  or  with  slirgs  of  rope  or  canvass,  and  the  ammunition  in  boxes. — 
Let  every  thing  that  is  to  be  moved  be  lifted,  and  not  dragged  or  rolled  on  the 
floor. — Never  drive  rockets,  portfires,  &c,  in  a  room  where  there  is  any  powder 
or  composition,  except  that  used  at  the  time. — Never  enter  the  laboratory  at 
night,  unless  it  is  indispensable,  and  then  use  a  close  lantern,  with  a  wax  or  oil 
light  carefully  trimmed. — Allow  no  smoking  of  tobacco  near  the  laboratory. 


CHAP.    X. AMMUNITION   AND 


MATERIALS. 


Noti.  The  proportions  are  by  aright,  and  the  temperature*  in  degrees  of 
Fahrenheit's  thermometer. 

SaltpetBB.  For  use  in  the  laboratory,  saltpetre  must  be  reduced  1»  fine  pow- 
der, or  else  to  very  minute  crystals,  it  is  beat  pulverized  in  the  rolling  barrels 
at  the  powder  milla,  but  it  may  be  pulverized  by  hand  in  the  laboratory,  as  fol- 
lows :  Put  bio  a  rolling  barret  50  lbs.  of  dry  refined  saltpetre,  and  100  lbs.  of 
composition  balls;  turn  the  barrel  for  two  hours  and  a  half  at  30  revolutions  a 
minute,  striking  it,  at  the  same  time,  with  a  mallet  to  prevent  the  saltpetre  from 
adhering  to  the  sides.  Separate  the  balls  by  means  of  a  brass  wire  screen,  and 
the  foreign  substances,  with  a  hair  sieve. 

Saltpetre  may  also  be  pulverized  by  pounding  it  in  a  brass  mortar,  or  by  so- 
lution, as  follows:  Put  14  lbs.  of  refined  nitre,  with  5  pints  of  clear  water,  in  a 
broad  and  shallow  copper  pan  over  a  slow  fire,  and,  as  the  nitre  dissolves,  skim 
off  the  impurities;  stir  the  solution  with  a  wooden  spatula  until  the  water  is  all 
evaporated,  when  the  nitre  will  be  very  while  and  fine.  Should  it  boil  too 
much,  the  pan  must  be  lifted  from  the  lire  and  set  upon  wet  sand  or  earth,  aid 
the  saltpetre  should  be  stirred  until  it  drieB,  to  prevent  it  from  adhering  to  the  pan. 

Charcoal.  To  make  charcoal  fit  for  laboratory  use  :  Bury  an  iron  kettle  in 
the  earth,  to  within  4  inches  of  the  edge  ;  put  small  pieces  of  wood  against  the 
sides ;  set  fire  to  them,  and  add  wood  as  it  burns,  covering  that  which  is  already 
charred  ;  stir  it  with  a  poker,  from  time  to  time,  until  the  kettle  is  full  of  char- 
coal ;  then  put  on  a  cover,  and  when  vapor  ceases  to  come  over,  cover  it  with 
earth ;  at  (he  end  of  48  hours  take  out  the  charcoal,  and  separate  the  wood  which 
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in  a  mortar  and  sifted.    Roll  brimstone  is  used  for  melling,  and  flowers  ol 
phur  may  be  used  instead  of  roll  sulphur  pulverized,  but  is  not  so  good. 

Gunpowdeh.  For  compositions,  gunpowder  is  mialtd,  cither  by  Tolling  it  for 
2  hours  with  otiee  and  a  half  its  weight  of  balls,  or  by  beating  it  an  equal  length 
of  time  in  a  leather  bag,  or  by  grinding  it  with  a  muller,  on  a  mealing  tabic 

Mealed  powder,  and  pulverized  saltpetre,  charcoal  and  sulphur,  are  generally 
obtained  from  the  powder  mills. 
Lead.    Specific  gravity  11,352— melts  at  600°. 

Pigs  of  lead  frequently  contain  foreign  matters;  the  fraud  is  easily  detected 
by  immersing  the  pig  in  a  vessel  of  water  with  straight  sides,  so  that  the  quan- 
tity of  water  displaced  by  the  lead  may  be  easily  measured  ;  the  weight  of 
lead  should  be  equal  to  that  of  the  water  displaced,  multiplied  by  11.352. 

Lead  melted  in  contact  with  air  is  soon  covered  by  a  coat  of  grey  oxide, 
which  rapidly  increases  in  thickness.  The  formation  of  this  oxide,  or  of  droai, 
is  prevented  by  covering  the  lead  with  powdered  charcoal  or  rosin 

To  reduce  the  oxide  of  (cod.   Put  in  a  kettle  about  50  lbs.  of  lead,  with  1-lOtb. 
of  its  weight  of  powdered  charcoal  or  grease ;  cover  the  kettle,  and  raise  to  n 
red  heat ;  stir  the  mass,  and  add  gradually  more  coal,  as  it  assumes  a  yellt 
color,  using  in  all  l-6th  of  Hie  weight  of  oxide ;  dip  out  the  lead  with  an  ir 
ladle,  and  pour  it  into  iron  moulds  or  pans.     After  having  obtained  in  thia  way 
two-thirds  of  the  weight  of  oxide,  in  lead,  throw  the  dross  into  a  tub  of  water 
and  wash  it,  to  separate  the  ashes  and  coal ;  dry  the  remaining  oxide  and  grains 
of  lead,  and  put  them  in  the  ladle  with  1.20th  of  their  weight  of 
to  a  red  heat,  set  fire  to  the  rosin,  shake  the  ladle,  and  pour  off  the  lead ;  a  fur- 
ther addition  of  rosin  will  produce  more  lead  ;  l-14th  of  the  weight  of  dross  ii 
generally  used.    Tallow  may  be  used  in  place  of  rosin- 
When  the  quantity  of  dross  is  considerable,  it  may  be  reduced  in  a  similar 
manner,  in  a  amall  cupula  furnace. 

Acitatr  or  lead,  (jugnr  0/Iiod,)  is  used  for  making  slow  match; 
white  efflorescent  salt,  of  a  sweet  taste,  very  soluble  in  water. 

Plcmbek's  solder,  (st/fl  soltlei-,)  is  an  alloy  of  lead  with  J  or  J  of  (in ;  used  for 
soldering  tin. 

Antihunt ■  Specific  gravity  6,700 — melling  point  809°;  it  is  easily  reduced 
to  powder,  and  by  its  combustion  with  sulphur  produces  strong  light  and  heat, 
with  a  blue  or  white  flame.  Antimony  is  never  found  pure  in  the  shops;  that 
which  is  sold  under  the  mmv:  oIV^ili'iis  tf  MlliMUII)  always  contains  a  little  aul- 
phuret  of  antimony,  arsenic,  and  sometimes  sulphuret  of  iron. 


Copfeh,  (see  page  8,)  being  bul  slightly  acted  on  by  saltpetre,  is  employed 
for  powder  measures,  utensils  for  refining  saltpetre,  &c.  Copper  vessels  should 
not  be  exposed  to  a  great  heat,  or  used  Tor  heating  compositions  containing  sul- 
phur ;  the  copper  would  be  rapidly  oxydiied,  or  would  combine  with  the  sul- 
phur, and  there  would  be  danger  of  explosion. 

Bronze  is  used  for  utensils  and  implements  liable  to  blows,  or  acting  by  per- 

Brass  wire,  for  screens  and  sieves. 

Acetate  or  coffer,  (uerdigru,)  is  used  to  make  slow  match  which  gives  a 
strong  coal  and  a  slight  green  flame. 

Coffer  filings  give  reddish  sparks  and  a  greenish  blue  flame. 

Zinc.  Specific  gravity  6,860— melts  at  680°— is  volatilized  at  a  red  heat 
Heated  to  400°,  it  may  be  pulverized  under  the  hammer.  It  gives  a  bluish 
flame;  an  alloy  of  zinc  and  antimony  pulverized  gives  beautiful  blue  drops. 
The  oxide  of  zinc,  (Jlowen  of  tine,)  produces  the  appearance  called  gold  ram. 

Ikon.  Pilings  and  thin  chips  give  very  brilliant  sparks  and  stars,  the  effects 
of  which  depend  on  the  size  of  the  particles  used  ;  the  filings  must  be  made 
.  when  wanted,  or  be  very  carefully  preserved  from  rust. 

Steel.     Filings  and  small  pieces  of  steel  give  the  most  brilliant  sparks. 

Cast  iron,  pulverized,  gives  very  large  red  sparks,  (Chintu  firt.)  Whits 
metal,  or  fragments  of  thin  pots  are  to  be  preferred  ;  to  facilitate  pulverization, 
heat  the  iron  red  and  throw  it  into  cold  water. 

Sheet  iron.  Choose  the  softest  and  moat  pliant;  to  make  it  bend  easily  it 
must  be  annealed  by  heating  to  a  dull  red,  in  a  fire  of  shavings,  and  letting  it  cool 
on  a  bed  of  hot  ashes  sheltered  from  the  wind. 

Tin  should  be  very  pliant,  of  a  smooth  surface,  free  from  rust,  having  a  white 
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LABORATORY  PAPER. 

4 

Qiuimity  required 

5 

1    [  i 

bcr  of  articles. 

No. 

Kind. 

3       |  i 

1 

I 

I 

1 

■S 

1 

°       I 

* 

■B 

f 

5 

£  \'£  \ 

£ 

& 

£ 

Inches. 

LJ 

Lbs. 

j-..r  I-kII  .-.lM.hIl;,-,.      - 

13  by  let 

l.Dflo  an  I 

-    !     -     12,00"  l.'iiilnJa.-    ■ 

1,000 

m 

-         -  1  16,000        Do, 

1,000     62J 

-J    -    34,000         Do.          ■ 

1,000  ,  11  ;    ii.:-:-: 

IB  by  20 

1,000,  36 

rauskuiorridocar 

-        -  1    8,M»  Wrappers   -  '        100 

Fur  Monk  cartridges 

0.4 

15  by  20 

1,000   30  1 

-     1     -  1  sM,0t»i:iiilri.lai,s    ■ 

50 

1.5 

-        -      d,0M  Wrappen    - 

F"'lTin  racket.    " 

19  by  38 

1,000 

500 

65. 

100 

59. 

ft 

For  fiieil  am  muni  lion 

for  field  gaol    - 

23)  by  21 

0-pdn         -       . 

- 

2,000  Cylinders     j 

llooo  Cylinder!     1 
1,000  i  Tips              j 

100  each 

SS 

3. 

19-pdn 

' 

lOOeaeb 

50 

6, 

18-pln       -       - 

" 

600  Cylinders     )|™„,, 

83) 

10. 

FoicuinnnculrJOjes 

19  by  23 

70 

24-pdri          -          - 

500    llnSi  -         -           100 

42-pd™       - 

" 

- 

3331   no.  -       -         100 

,-,u 

"•■ 

No.  1  should  be  well  sized,  smooth,  strong,  und  of  even  thickness;  thickness 

of  bundle  pressed,  4  inches- 

No.  2,  of  strong  materials,  with  very  little  sizing. 

No,  3,  of  ordinary  materials,  smooth,  well  siicd,  and  colored  blue. 

N09.  4,  5,  and  G,  of  beat  materials,  even  and  welt  sized.      ' 

The  several  kinds  lo  be  packed  in  bundles  ;  Nos.  1,  2,  3,  in  bundles  of  1,000 

sheets  each  ;  the  others,  in  bundles  of  500  sheets  ;  all  without  folding.    The 

dimensions  given  above  are  such  as  the  sheets  are  required  to  have  when  trim- 

med for  use. 

A  nam  of  paper  is  30  quir«  of  24  sheets  each. 

340 
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Proof  of  laboratory  paper.  Cut  a  strip  4  in.  wide  and  one  foot  long,  in  the 
weakest  direction  of  the  fibre  of  the  sheet ;  make  a  loop  by  lapping  the  ends  of 
the  strip  and  pressing  them  between  two  rollers  fixed  in  a  frame;  suspend  a 
■onle-pan  by  means  of  a  hook  attached  (o  the  ends  of  another  roller  resting  in 
(he  bottom  of  the  loop ;  these  strips  should  sustain,  before  breaking,  the  follow- 
ing weights : 


No. 


f,  used  principally  for  fuze  caps.     Parchment  paper  may  be  substi- 


tuted for  it. 

Pasteboard,  is  made  of  3  or  3  sheets  of  paper  pasted  together  ;  about 
60  of  the  sheets  of  pasteboard  are  put  under  press  for  one  hour,  then  dried 
separately  in  the  shade,  and  put  again  in  the  press  for  one  hour,  before  they  be- 
come thoroughly  dry. 

Paste.  Floor  pattc  is  made  best  of  rye  flour.  Sift  the  flour  and  mix  it  with 
8j  times  its  weight  of  water ;  heat  it  gently,  stir  it,  and  let  it  boil  for  three- 
quarters  of  an  hour;  when  it  becomes  ropy,  pour  it  into  bowk,  and  pass  it 
through  a  sieve  before  it  isqsitecold.  The  flour  yields  7  times  its  weight  of 
paste.    Time  required  to  make  it,  one  hour  and  a  half. 

Starch  paste.  Mix  wheat  starch  with  twice  its  weight  of  water  ;  pour  it  grad- 
ually into  6}  times  its  weight  of  boiling  water,  and  let  it  boil  for  ID  minutes,  stir- 
ring it  all  the  time  ;  then  proceed  as  before.  Starch  yields  8  times  its  weight  of 
Tine  required,  1  hour. 


in 
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Ibinolass  solution.     Dissolve  4  oz..  of  isinglass  in  3  pints  af  boiling  w 

is  used  sometimes  in  making  quick  match. 

Flannel,  wileeori,  orsEnr.E,  for  cartridge  bags,  should  be  made  entirely  of 
wool — it  should  be  soft,  closely  woven,  and  not  frayed— the  width  should  be  even 
le  piece ;  that  )  yd.  wide  is  convenient  and  the  most  common — the 
to  be  preferred  in  the  following  order;  green,  grey,  yellow,  blue,  red, 
white  ;  reject  black,  which  is  almost  always  burnt  and  weak.  Wildbore  and 
serge  are  lo  be  preferred  to  flannel.  Fabrics  of  cotton  and  flax  are  not  used,  be- 
cause the  powder  sifts  through  them,  and  they  are  more  apt  than  woollen  stuffs 
to  leave  fire  in  the  gun. 

Cium,  Take  the  strongest  end  closest  woven  ;  used  for  sacks  for  fire  balls, 
bags  for  rolling  leaden  balls,  and  in  case  of  need,  for  shot  straps. 

Twins,  should  be  strong,  smooth,  and  well  twisted— 0.03  in.  thick  for  bund- 
ling cartridges,  &c.,  and  for  sewing  fire  balls— from  0.06  in.  to  0.08  in.,  forfix- 


Thhead,  for  infantry  cartridges  ;  of  unbleached  flax,  two  strands,  strong  and 
even.  If  home-made,  it  should  be  gently  boiled  for  one  hour  in  a  weak  lye  and 
washed  in  pure  water.  Excellent  hemp  thread  is  obtained  from  the  manufac- 
tories, more  even,  stronger  and  cheaper  than  the  home-made  ;  it  is  conveniently 
wnund  in  balls,  and  may  be  used  without  spooling  it. 

Rope,  should  be  even  and  well  twisted  ;  that  n.ost  commonly  used  in  the  la- 
boratory ia  white  htmprvpr  from  I  in.  to  1.5  in.  in  girth.     (See  Chap.  XIV.) 

Miscellaneoos  materimji.  Spirits  of  turpentine,  rosin,  turpentine,  tar,  pitch, 
(See  Chaf.  XIV,)  pelrirlevin,  bets-irnr.  Inllam,  are  usisil  in  compositions  for 
lighting  and  incendiary  purposes;  Unseed  oil,  in  mixingsome  compositions,  and 
gum  undue  in  others,  lo  give  them  body  and  tenacity.  The  latter  retards  c 
busuon  ;  the  solution  should  be  prepared  as  it  is  wanted,  being  liable  to  sponta- 
neous decomposition. 

Jllcohol  (Spirits  of  Wine,)  brandy  or  wAuty,  and  vinegar,  are  used  for  mis 
compositions  in  which  saltpetre  enters,  because  that  salt  is  but  slightly  soluble, 
ae  liquids. 

Lamp  black  is  employed  to  give  a  train  of  rose  colored  fire  in  the  air ;  common 
toff,  for  yellow  flames  ;  Jtint  glass,  in  powder,  for  white  fires  ;  mien,  for  rose 
colored  sparks;  oiids  of  sine,  for  blue  flames. 

Solution!  of  phosphate  of  ammonia  ami  gf»m,  are  used  for  rendering  paper  and 
cloth  incombustible. 

Other  materials,  used  for  particular  purposes,  will  be  mentioned  under  their 
proper  heads. 

16 
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FLINTS.  , 

The  best  flints  are  translucent,  with  a.  smooth  surface,  of  a  uniform  tint  of 
light  yellow  or  brown  color,  and  slightly  conchoidal  fracture.  They  are  gen- 
erally obtained  from  England  or  France. 

The  parts  of  a  flint  are  :  the  edge  or  bevel,  the  back,  the  suits,  the  face,  slightly 
convex,  and  the  bid  or  lower  face,  slightly  concave ;  in  using  the  flint,  the  bevel 
is  placed  uppermost.  There  are  three  sizes  for  military  service  ;  ntmid,  ryfc, 
and  pistol,  flints.  A  good  musket  flint  will  last  for  more  than  50  fires.  Fliott 
are  issued  to  the  troops  in  the  proportion  of  1  flint  to  90  rounds. 


Whole  length 

Width...... 

Thickness  at  the  back. 
Length  of  the  bevel. . 


In.  In. 
0.97     1.30 

0.79  0.8S 
0.20  0.29 
0.41  ■  0.71 


The  rifle  and  the  muskeloon  take  the  same  flint.  In  the  inspection  of  flinti, 
first  verify  their  dimensions  with  a  gauge,  giving  the  maximum  and  minimum 
dimensions ;  see  that  the  bevel  is  free  from  spots  and  irregularities  of  surface, 
that  the  face  and  bed  are  nearly  parallel,  and  have  not  too  great  a  curvature. 


Packing  Flints. 

re  usually  packed,  for  sale,  in  large  casks,  c 


barrels  about  the  era 


of  flint,  the  black  and  inferi 


i  should  be  made  of  pin 

TIlE 


it  the  en 
j  the  depth  only  is 


and  width  of  a 


.hick,  planed  on  both  aides 


..-„■<!  t, 


treat 


paly 


d  buses  fordilf 


daa  rijiliniia  of  flints.  If  any  parcel  of  one  denomination  shall  be  found  larger 
or  smaller  than  usual,  the  depth  of  the  boxes  should  he  increased  or  diminished 
so  oh  to  contain  ilitm  couiniiicntly.  A  rope  haiidle*(fir  betket)  is  to  be  inserted 
in  caA  end  of  the  box.  In  boxiat<  u  Lirjii  pun:.!,  it  will  not  be  necessary  that 
the  contents  of  each  box  should  be  actually  to  tin  ted,  if  the  Ainu  are  nearly 
uniform  in  size;  after  counting  out  accurately  four  or  five  parcels,  of  S.OODeach, 
from  any  cask,  let  each  !)'.■  sr;i,u;iiHy  tfiMjIii  ii.  and  lake  (lit:  mi  :ui  weight  of  the 
counted  parcels  us  the  basis  fur  dctfi  ii'iimim  the  ijn:uniiy  for  each  box,  when 
taken  from  the  same  cask.  -After  the  flints  are  plnoed  in  the  boxes,  all  the 
interstices  are  to  be  filled  with  dry  sand,  in  order  to  exclude  the  air  from  them 
as  much  as  possible  ;  and  for  the  same  purpose,  the  boxes  should  be  well  made, 
of  seasoned  wood,  and  with  close  joints.  Each  box  should  be  plainly  marked 
on  the  end  with  the  number  and  description  of  flints  contained  in  it,  and  with 
the  year  in  which  they  were  manufactured,  if  this  be  known ;  if  not  known, 
then  with  the  year  in  which  they  were  procured.  ' 

Flints  should  not  he  placed  in  the  upper  stories  of  a  building,  but  In 
basement  or  cellar  where  the  air  is  damp  and  coo]. 
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.*.,... 

en 

™ 

KINU. 

|| 

Ss 

2_g 

| 

a 

Y-- 

% 

E  g. 

It., 

«4r 

in. 

Qpuni 

ft*, 

Musket 

0.65 

17 

110 

M 

l-4il. 

75 

)  Musket 

PSKCD.- 

0.65 

n 

75 

93 

1  -ni  Ii 

75 

0.52! 

33 

75 

93 

l-3d 

60 

(Rifle 

u.tvr 

33 

75 

93 

l-3d 

60 

0.695 

33 

30 

233 

l-7lb 

* 
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Cartridges  are  made  either  with  ttngit  taU,  1  ball  and  3  buckshot,  or  sometimes 
with  12  hdbAol,  and  they  are  designated  accordingly. 

Making  Balls. 

To  cm  balm.  6  men  required  to  each  kettle ;  2  to  cast  the  balls,  1  to  extract 
■ml  roll,  and  3  to  trim  them. 

TOOL!  AMDUTIhuli.  1  iron  ktttli,  fixed  in  a  furnace  as  before  described— 
S  Iron  fmW«,  0.10  in.  thick,  3.5  in.  diameter,  with  a  lip  on  the  left  side  and  a 
handle  18  in.  long  a  little  bent— 1  bench,  of  4  in.  plank— 6  moulds,  (brass,)  with 
doulilo  rows  for  6  or  8  balls  on  each  side,  or  for  8  balls  and  15  buckshot  ;  placed 
on  the  bunch— 1  tnaltit — 1  douile  baUrgaugt;  the  diameter  of  one  ring  is  0.002 
In.  ([rnnlrr  thnn,  that  of  the  other  0.0015  less  then,  the  true  calibre  of  the  ball— 
S  ntpr'rii  ono  arm  is  bent  and  fixed  in  the  bench 'the  other  is  about  5  in.  longer 
unil  lis*  a  wooden  handle ;  the  jaws  are  of  steel,  two  inches  wide,  tempered 
■nil  ground  sharp;  tiieymnybeso  formed  as  to  cut  the  gate  according  to  the 
«|itir- rlcnl  surface  of  the  ball.  Under  the  jaws  of  the  nippers  is  a  hole  in  the 
Iwiirlt,  IIiiwirIi  which  the  balls  fall  into  boxes  placed  to  receive  tbem — 1  rotting 
Imrrtt,  8  feel  lung  and  1  foot  diameter,  made  of  hard  thick  staves,  with  but  little 
hll|fn,  nrul  hooped  with  iron ;  it  has  a  small  scuttle  in  the  bilge,  with  hinges  and 
H  limp  and  staple;  the  barrel  has  a  gudgeon  in  each  head,  and  is  turned  bya 
nmtik  In  a  frame  to  which  a  hopper  may  be  attached.  Instead  of  the  rolling 
barrel,  3  strong  ennEss  bags  may  be  used  ;  they  should  be  5  feel  long  and  16  in. 
in  diameter,  suspended  horizontally  by  4  cords  attached  to  the  joists  of  the 
building— 1  screen,  (sheet  iron,)  the  holes  of  which  are  of  the  diameter  of  the 
largest  calibre  gauge;  it  la  supported  by  gudgeons  which  turn  in  a  frame,  or  in 
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:t  ilie  balls  and  u 


with  the  left  fore-finger  against  the  nippers,  the  gala 


„L3.  Put  100  lbs.  of  them  into 
a  50  lbs.  into  a  hag  and  shake 
sun,  putting  in  50  lbs.  at  a  tunc 


.iii.i;,  Iks  ball  «hould  he  gently  p 


n  for  3  minutes 

n  through  the  a 


being  placed  between  l! 

i he.  rolling  barrel,  and  toll 
it  fWc  minutes;  then 


With  proper  t 
96  to  98  lbs.  of  I 


;  force  30,000  to  35,01 

re  in  observing  theinsti 

lis. 

.    Lead  balls  are  now 


aket  balls  are  made 
la,  100  Iba.  Df  lead  w 
rally  made  by  com| 


ta,  by 

enala  or  at  private  establishments.  Then 
balls  ore  more  uniform  in  size,  smoother  iiml  tin  ire  sulid  than  the  cast  balla. 
Comprased  btickihel  urn  .ilstj  rtiiiilily  obtained  from  private  allot  works. 

Packing.  Balls  are  packed  in  boxes  made  of  1  in.  boards,  9  in.  square  inside 
and  5  in.  deep,  containing  1011  Iba.  or  balls  or  buckshot;  they  should  be  marked 
on  one  end  with  the  weight  and  kind  of  balla,  the  place  mid  date  of  fabrication  ; 
the  top  is  fastened  with  six  2-indi  si.:ruW3,  ami  (lie  IjuSch  must  be  hooped  with 
iron  for  transportation. 

Making  Cartridges. 


■"«— 

SB„rs. 

TH4PE30ID1. 

"1 

I 

£ 

S 

1 

u 

z   %. 

?  ~- 

f  Single  ball.or  ball  and  buck- 

En 

;<    i 

90 

l<  S 

16.5 

20 

...  .i 

30 

In. 

IS 

15 

i:i 

V.i 

15 

13 

In. 

5.5 
4 

a. 75 
3.5 

in. 

5.35 
4.75 

5 
4. 25 

4.25 
4.35 
4.25 

In. 

2.75 

3 

2.25 
2.25 
2.25 
2. 25 

19 
20 
9 
16 
30 
24 
36 

p,.,.l.. 

(1MI 

■in.    1  Cutter.  1  assistant. 

Tailing  iaari,  30  in.  square— 1  pattern,  of  hard  wood 

of  nach   i.f  the   papers — 1  ruie,  of  hard   wood,   33  in.   long, 
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1.5  in.  wide,  and  0.5  in.  thick,  to  cut  by— 2  laboratory   (nhnc.)  fcnfco-Sint 
itonu,  for  sharpening  knives  on. 

The  paper  is  first  cut  into  strips  of  a  width  equal  to  the  length  of  a  trapemtt, 
and  then  into  trapezoids,  by  means  of  the  patterns;  cut  about  IS  sheela  at  a  dint. 
'  A  culling  machine,  like  thai  used  by  bookbinders,  facilitates  the  operation, #h» 
many  hands  are  employed. 

To  hike  thi  ctlindem.  1  Master;  10  men  to  roll  the  cylinders;  lu  El 
them,  4  to  fold,  4  to  bundle.  Boya  or  girls  from  IS  to  18  years  of  age  may  be 
advantageously  employed. 

Implement)  andutcmili,  for  each  workman  for  making  cylinders:  2  font  ftr 
the  empty  cylinders,  made  of  $  in.  boards;  interior  dimensions,  SO  in.  I 
8  in.  wide,  and  5  in.  high,  without  a  cover ;  they  »re  placed  upon  the  Wiles,  fac- 
ing the  front  of  the  cartridge  table  which  is  furnished  with  brackets  to  m 
(hem,  and  also  with  a  small  enclosure  or  locktr  for  baits,  at  the  right  hand  of 
each  workman — I  (pool  of  tinted,  turning  on  a  vertical  iron  spindle  fixed  in  Ik 
table  near  (he  shot  locker  ,  1  lb.  of  thread  ia  required  for  10,000  single  ball  mus- 
ket cartridges,  being  8J  inches  to  a  cartridge —  1  choking  string,  made  by  (wilt- 
ing together  4  or  5  cartridge  threads  ;  fastened  to  the  edge  of  the  table,  at  the 
right  hand  of  the  workman — 1  psiro/'jeisjors,  to  cut  the  thread — 1  former,  cylin- 
drical, of  hard  wood,  of  the  same  diameter  as  the  ball ;  one  end  convex,  the 
other  concave,  to  receive  one-third  of  the  ball ;  length  6  or  7  inches. 

Take  the  paper  in  (he  left  hand,  the  former  in  the  right ;  lay  the  paper  on  the 
table,  with  the  side  perpendicular  to  the  bases  towards  the  workman ,  the  broad 
end  to  the  left ;  place  the  former  with  its  convex  end  at  the  broad  end  of  the  pa- 
per ;  turn  it  so  as  to  envelop  it  with  the  paper,  then  with  (he  right  hand  laid  Dal 
upon  (he  paper,  roll  all  the  paper  upon  the  former  ;  seize  it  with  the  left  hand, 
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end  of  the  former  and  choking  tJie  paper  o 


Cut  Lhe  thread  n 


ami  huclahol  cartridges. 


rliidi  stands  fronting  the  workiro 
[toll  and  choke  the  paper,  pu 


I  them  wit] 


tin   to 


half  hilch  of  thread  o 


rt  the 


mil  as  befort 


Bitckshol  ctrrlridgf)  have  4  tiers  of  3  buckshot  each,  inserted  like  the  first,  with 
a  half  hitch  between  them,  and  finishing  with  a  double  hitch. 

For  rijlei,  the  bull  is  prepared  Ijy  Mag  <■  i  ivi  - 1  ■  > ;  n.  i  [  in  it  square  piece  of  fine 
muslin,  or  of  ncft  thin  leather,  or  of  bladder,  tied  over  it  and  leaving  a  projecting 
end  about  £  in.  long,  which,  after  hemi;  Irintmed  witii  sctssms,  is  introduced 
into  the  paper  cylinder  which  is  choked  over  it  and  fastened  by  two  turns  and  a 
double  hitch. 

1,000  patches  require  about  4  yards  of  muslin. 

Cylinders  for  blank  cartridge;  are  made  by  folding  down  the.  paper  over  the 
concave  end  •:■(  the  dnii^cr,  <i>itdiini;  the  !■■:.!  with  a  little  paste,  and  pressing  it 
on  a  bail  imbedded  in  the  table  for  that  purpose. 

To  fill  the  cylinders.     1  Man  to  fill,  4  to  fold,  4  to  bundle. 

Implements  ami  ulensils.      1  Large  tapper  pnn'for  powder. 

1  Charger  for  each  kind  of  cartridge,  made  of  thin  copper,  with  a  handh 
the  top.     The  chargers  are  conical ! 


Dimensions  of  chargers 


Diameter  j£H 
Height 


1  Funnel,  copper,  of  the  following  inferior  dime  inn 

Diameter  of  funnel,  j  |t?Jj"Jr 

Diameter  of  pipe 

Height  of  funnel 

Length  of  pipe 

The  funnel  has  a  ring  handle  0.6  in.  diameter. 
A  charger,  for  filling  cartridges  much  more  expeditiously,  is  made  by  attach- 
rge  hrnss  funnel  two  charging  cylinders  which  ci 
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discharging  pipe  at  the  lower  end.  These  cylinders  are  alternately  filled  and 
emptied  by  a  rcfip  mealing  (nation  of  the  funnel  pipe. 

1  Folding  br.r  in,  rarli  calilira,  made  with  only  (wo  sides ;  width  equal  to 
5|timea  the  diamrifr  of  the  ball,  height  equal  to  twice  that  diameter.  Two 
strips  of  wood  nailed  on  the  table  will  answer  the  same  purpose  more  con- 
veniently 

Take  the  boxes  full  of  cartridge  cylinders  to  the  table  in  the  filling  room  ;  a 
they  are  filled,  incline  the  cylinders  over  from  the  empty  ones ;  when  all  in  one 
box  are  full,  fold  the  paper  down  over  the  powder  by  two  rectangular  folds,  and 
place  the  cartridges  before  the  men  who  are  to  bundle  them. 

Bundling.  Put  a  wrapper  in  the  folding  box  and  place  in  it  2  tiers  of 
5  cartridges  each,  parallel  to  each  other  and  to  the  short  sides  of  the  wrapper, 
the  balls  alternating;  wrap  the  cartridges,  whilst  in  the  folding  box,  by  folding 
the  paper  over  them  ;  lie  them,  first  in  the  direction  of  the  length,  then  of  the 
breadth,  with  a  bit  of  twine  fastened  in  a  single  flat  knot. 

A  package  of  12  ptrcusston  caps  is  placed  in  each  bundle  of  10  cartridges,  a! 
the  end  of  the  bundle. 

The  case  for  the  caps  is  made  like  a  cylinder  for  a  rifle  cartridge  ;  it  is  choked 
at  one  end  and  tied  ;  when  the  caps  are  inserted  it  is  folded  like  a  cartridge. 


Dimensions  of  .bundles  of  Percussion  Cartridges. 
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Wrapping  paper  is  but  slightly  sized,  with  a  view  to  its  being  immersed,  be- 
fore using  it,  in  a  varnish  made  of  bees-wax,  linseed  oil  and  spirits  turpentine, 
for  the  purpose  of  making  the  paper  water  proof. — See  Chapter  VII. 

1000  lbs.  of  paper  require  : 

Bees-wax 133  lbs., 

Spirits  of  turpentine 135  gallons, 

Linseed  oil 10  gallons. 

With  the  above  mentioned  force,  10,000  musket  cartridges  are  made  and  bun- 
dled in  10  hours,  being  1000  for  each  maker  of  cylinders. 

Packing  Cartridges. 

Bajl  cartridges  are  packed  in  boxes  to  contain  1000  each.  Blank  cartridges 
may  be  packed  in  powder  barrels. 

Interior  dimensions  of  packing  boxes  for  1000  Percussion 

Cartridges. 


KIND. 


Musket,  buck  and  ball. ... 

Musketoon,  ball 

Rifle,  ball.. 

Hall's  Carbine 

PistWj  ball 


WEIGHT. 

Depth. 

Length. 

Width. 

Empty. 

Packed. 

In. 

In. 

In. 

Lbs. 

6.75 

15.5 

11.75 

12. 

107 

6.75 

15.5 

9. 

11.5 

100 

5.75 

13. 

11.75 

11. 

60 

5.75 

13. 

11. 

9. 

55 

5.75 

13. 

8. 

7. 

45 

The  boxes  are  made  of  1  in.  white  pine  boards,  and  are  furnished  with  wood- 
en brackets  or  handles  nailed  to  the  ends ;  the  lids  fastened  with  four  \\  in. 
screws.  They  are  painted  olive  color.  The  kegs  Or  boxes  should  be  lined  with 
strong  water  proof  paper,  and  the  bundles  of  cartridges  must  be  closely  packed, 
so  as  not  to  shake  in  transportation.  Each  keg  or  box  should  be  marked,  on 
both  ends,  with  the  number  and  kind  of  cartridges ;  on  the  inside  of  the  cover, 
with  the  place  and  date  of  fabrication. 
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AMMUNITION  FOR  FIELD  SERVICE. — Plate  17. 

The  charges  of  powder  are  contained  in  cartridge  bags. 

The  projectile  is  attached  to  a  block  of  wood  called  a  sabot. 

For  Oie  guns  and  the  Vi-povnitx  howitzer,  the  cartridge  and  the  projectile  ai 
attached  to  the  same  sabot,  making  together  a  round  of  jixei  amtnitmfion. 

For  33  and  Si-pounder  hetoilzers,  the  projectile  is  separate  from  (he  charge,  an 
the  cartridge  is  attached  to  a  block  of  wood,  called  a  cartridge  black. 

Charges  Oj  Powder. 


,oac«Ke.          ||             POaBOW-Tz™. 

12-pdr. 

G-pdr. 

32-pdr.  >  24-pdr. 

12-pdr. 

Lbs. 
2.5 
2. 

Lbs. 
1.25 

Lbs. 

2.5 
2.5 
3.25 

Lba. 

2. 
2. 
2.5 

Lbs. 
1. 

\  '■ 

For  spherical  case  or  canister 

*»* {ESS:: 

•  Cartridge  Bags. 

The  best  materials  for  cartridge  bags  are  wildbore,  merino,  and  bombazette. 
The  stuff  should  be  composed  entirely  of  wool,  free  from  any  mixture  of  thread 
Or  cotton,  and  of  sufficiently  close  texture  to  prevent  the  powder  from  sfftrng 
through ;  that  which  is  not  twilled  is  to  be  preferred.  Flannel  ia  used  when 
the  Other  material s  cannot  be  conveniently  obtained. 


AMMrNITION  FOR   FIELD   SERVICE. 
The  length  of  the  rectangle  (development  of  (lie  cylinder)  should  i 


taken 


tithe. 


of  the  1 


lgth  of  the  stuff,  a: 


t  27  yards  , 


One  hundred  12-pounder  i 
single  width,  (S3  inches.) 

One  hundred  6-pnundcr  bags  take  about  15  yards. 

Implements.      Tables — ;inlieriu,  of  hard,  well  seasoned  wood,  or  of  sheet  iron 
or  tin  for  the  rectangles  nnrl  liimnnis — sciwirs—  chalk,  or  colored  crayims. 

A  marker  and  his  assistant  spread  a  piece  of  staff  on  a  table,  and  with  the 
patterns  trace  out  llie  rectangles  and  bottoms;  A  caller  follows  ,ind  cuts  them 


Seining.  The  bags 
they  Pre  stitched  within  half  j 
seam  arc  turned  down  on  th 
from  sifting  through;  the  edgi 
Bigs  for  fixed  ammunition  ar 
to  within  S.75  in.,  for  6-pdrs. 

Cartridge  bags  when  Riled 


■V.T.I    Wilh 


ill  olhers: 


voollen  yarn,  with  12  stitches  to  an  inch  ; 
f  each  edge,  and  the  two  edges  of  the 

bottom  are  basted  down  upon  the  sides. 
;o  within  3  in.  of  the  mouth,  for  12-pdra.; 
a  the  mouth. 


rough  tho  small  shot  gauge  of  their 
calibre;  those  used  for  patterns  should  be  thus  verified.  The  empty  bags 
should  be  measured  by  laying  the  bag,  flattened  out,  between  two  marks  on  a 
table,  showing  (he  wid'li  ul'iln  pattern  bag :  a  v  irintiiin  nf  0, 1  in.  greater  or  lees 
is  allowed.     Reject  those  sewed  with  too  large  stitches. 

Bags  for  immediate  use,  or  for  blank  cartridges,  may  be  formed  by  sewing 
together  two  rectangular  pieces  with  semicircular  ends;  die  stuff  is  marked,  for 
cutting  end  sewing,  with  stamps  of  the  following  dimensions: 


t.L„.„... 

la-pdr. 

6-pdr. 

In. 

7.6 
10.5 

6.6 
10. 

In. 
6. 

a  .s 

5.2 
8. 

Stamps,    < 

for  cutting,  '  Lenglh>  hwtodJDgBBml 

i./iilareiiils 

for  sewing,  j  L(,ne,hi  including  semic 

rclilar  ends. 

These  stamps  i 
stamp,  with  a  han 
lenedo  strip  of  tit 
handle;  another  s 
of  the  board,  at  the  dist 
strips  are  made  roiscli.  ■ 


d  made  of  1   in.  boards  u{  the  dimensions   of  the  tinting 

c  in  the  middle  nf  one  Bide ;  to  the  edges  of  the  board  i»  fas- 

>r  copper  projecting  about  J  in.  on  the  side  opposite  to  the 

n  a  groove  pumllel  to  the.  edges 


b  indicated  for  the  sewing  stamp  j  the  edge 
stain  the  chalk  or  paste  used  for  marking. 
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PicKWG.  Cartridge  bags  are  preserved  from  moths  by  beiDg  packed  with 
pounded  camphor  and  black  pepper,  or  dipped  in  water  with  arsenic  dissolved 
in  it.  Or,  they  may  be  Sealed  up,  in  bundles  or  50,  in  cases  made  or  cartridge 
paper,  carefully  closed  with  strips  of  thin  paper  pasted  over  the  seams.  Each 
bundle  is  marked  with  the  number  and  kind  of  bags. 

They  may  be  preserved  from  moisture  by  being  enveloped  in  water  proof 
paper,  as  above  recommended  for  cartridges  for  small  arms. 

Cartridge  Blocks.— Plate  17. 

Cartridge  blocks  are  cylinders  of  wood  to  which  the  cartridges  of  howilxera 
are  attached,  to  give  them  a  better  finish,  and  to  increase  the  length  of  Ihesraaller 
charges,  so  that  they  may  fill  the  chamber  of  the  piece,  and  may  be  less  apt  to 
turn  in  the  bore. 

They  are  made  of  poplar,  linden,  or  other  soft  wood. 


32,™.. 

owrr,^ 

24-fdk.  Hoivitiiu.    i 

DIMENSION!. 

Small 
charge. 

S. 

Small 

charge. 

In. 
4.15 
2. 

0.3 
0.15 

In. 
4.15 
0.75 
0.375 
0.3 
0.15 

la. 
4.15 
1. 
0.4 

0.3 
0.15 

In. 
4.15 
0.5 
0.25 
0.3 
0.15 

Distance  from  middle  of  groove 

FOR    FIELD 


■a* 

*i™ 

■L"V 

™.i,:™ 

DIHITOlBm  or  ■  *•«». 

1 X 

1 

I|  | 

|S 

.1 

1    li- 

1 

Whole  lieinbi  ------ 

llniulit  rjfeuniral  Jjiin       - 

CBIilyf0tba,1.5Ks;f^a,„"re     : 

H-iahi  .-.rVi lor  r.>r  iin         -       -       • 

IJi.hioi.  ri'filn. 

fji-l  bn'ri-  friirjr  ri.id.ll"  ot  lnv.-r  ^riini':  1 

Dj-l:.ih.'.-  ii.iwm  centres  of  grooves 
iii.i.ii.i--  l.i.iw.  n  ii.,|..-.  fur  handles 

ass 

In. 

ISS 

4.47 

- 

In.     In 
:t:;:!:V~ 
;:.-;   :<.;■ 

-  as; 

-  !o.s 

la. 
19. 

fill! 
30. 

la. 

;~i 

IS 

19. 

nt.     Til. 

US    M 

5,68    497 

:i.75   '■•.' 
■1.6      :H 

-  ais 

S|: 

-  °-5 
2.3 

US 

.'■■;- 
is" 

6\5 
147 
0.4 

Strap*  are  made  of  sheet  tin  ;  ihey  arc  em  with  shears  and  straightened  with  a 
wooden  mullet,  upon  a  block  of  lead. 

For  shut,  there  are  two  straps  crossing  at  right  unglpe,  one  passing  Ihroitgh  « 
slit  in  the  middle  of  the  other.  For  shells,  there  are  four  straps  soldered  to  a, 
ring  of  tin,  or  fastened  to  it  by  culling  4  slits  in  the  ring,  into  which  the  upper 
ends  of  the  strap  are  hooked  and  turned  down  on  the  inside  of  the  ring. 


DIHINSION3. 

„..„,. 

,.....,„  ™„k.c„.. 

13-pdr.    6-p.lr. 

32-pdr. !  24-pdr. !  12-pdr. 

6-pdr. 

•—■■  [SSt 

»«""-i£SrdT:: 

0.45  .    0.35 
12.75     10. 

In. 
0.6 
10.5 
2.3 
1.2 

In. 
0.55 
9. DO 
2.3 
Ml 

In. 

0.45 
7.50 
2.3 
1.15 

In. 
0.35 
5.5_ 
2.3 
1.15 

)(  and  Shells. 

Utensils  and  Implements.  1  brnch — 2  pans,  containing  nails  0.55  in.  long, 
with  strong  Sat  heads  0.2  in-  diameter — boxis  and  barrels,  for  straps  mid  sa- 
bots— 4  Hammers,  for  strappings — 1  common  hammer — 4  punches— shot  gauges,  of 
each  calibre — 1  gauge  for  each  calibre,  0.04  in.  greater  than  the  largest  shot 
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gauge,  through  which  (he  shot  should  pass  after  it  is  strapped — tow  or  ragt,  for 
wiping  balls — 1  wheelbarrow — ;1  Imyaulin,  if  the  shop  haa  not  a  plank  floor. 

A  helper  knocks  off  the  scales  from  the  balls  with  a  hammer,  cleans  am) 
dries  the  interior  of  the  shells,  if  requisite,  wipes  the  balls,  and  gauges  diem 
both  before  and  after  they  are  strapped.  The  workman  inserts  the  roughen 
part  of  the  shot  in  the  cavity  of  the  sabot,  and  strikes  a  few  blows  on  the  bot- 
tom of  the  sabot  to  make  the  shot  enter ;  he  can  tell  by  the  sound  if  the  aliot 
touches  the  bottom  of  the  cavity  ;  if  it  does  not  touch,  he  tries  another  sabot 
With  the  edge  of  the  hammer  he  beads  one  end  of  the  strap  which  ia  not  slit 
into  the  groove  of  the  sabot,  punches  and  nails  it ;  he  fastens  the  other  end  is 
the  same  manner,  cutting  off  the  superfluous  length ;  he  then  nails  the  other 
strap,  and  with  his  hammer  sets  them  both  in,  close  to  the  ball,  at  the  top  of 
the  sabot 

The  sabots  for  32  and  24-poundcr  field  howitzers  having  no  groove,  each  stria 
is  fastened  by  one  nail  on  the  side  and  2  under  the  bottom  of  the  sabot.  Tvi 
men  can  strap,  in  10  hours,  130  ahot,  or  75  shells,  coning  the  tin  from  the  aheet 

If  tin  or  sheet  iron  cannot  be  procured,  straps  may  be  made  of  strong  eonrw, 
1  inch  wide,  sewed  at  the  point  of  crossing.  The  part  of  the  ball  which  ia  to 
be  inserted  in  the  aabot  is  dipped  in  glue ;  the  straps  arc  also  glued  to  the  ball; 
the  ends  are  doubled  into  the  groove  and  secured  by  two  nails  in  each  end. 
Another  method  is  to  wrap  round  the  ball  a  band  of  canvass  1  inch  wide,  oae 
half  of  which  is  glued  to  the  ball,  the  other  to  the  sabot ;  or,  the  shot  may  he 
kept  in  place  by  merely  tying  the  cartridge  bag  over  the  top  of  it. 
Fuze  Plugs.— Plate  17. 

The  fuzes  for  Geld  shells  and  spherical  ease  are  inserted,  at  the  moment  of 
g  the  gun,  into  wooden  fuze  plugi,  previously  driven  into  the  sheila. 


AMMUNITION    FOR    FIELD    SERVICE, 

C'/i  urging   Shells. 


["  to  fill  the  shell '    1 

Powder  |  to  burst  the  shell ■    I) 

required  1  to  blow  out  lhe  fuze  plug    0 


I  for  at 


c  charge.. 


19 


i  Rifle  or  musket 
powder  is  used 
in  preference  to 
cannon  powder 


Materials.     Rijle  or  musket  paicdtr—Ftut  plugs. 

Implements.  1  fliinir/-f'(H!'i'[r  mtdiurts.  (o  li'.ld  tin-  n:i|iiir'jd  rharges — 
1  small  itulltt — 1  Fuie  plug  reamtr. 

The  shells  having  been  properly  cleaned  nnd  dried,  and  attached  to  Lhe  sabols, 
pour  in  the  charge  of  powdef  ;  drive  in  [he  fuze  ping  with  the  mallet,  until  the 
top  of  it  us  within  .lin.  of  the  surface  of  the  shell;  be  careful  that  the  plug  is 
not  split  iu  driving.  Ream  out  the  fuze  hole  in  the  plug,  with  a  careful  steady 
hand;  if  the  hole  is  properly  reamed,  the  fuze  will  project  about  .15,  when 
pressed  in  wilh  lhe  thumb.  Stop  up  the  hole  in  the  fuze  plug,  by  inm  [Hog  ■ 
wad  of  dry  low,  which  should  he  pressed  in  firmly  wilh  a  round  slick. 


Spherical 

tw 

shot 

„„..„,. 

8-in. 

42 

32 

24 

IS 

li 

fi 

Bursting  charge  of  powder,  oz. 
Weight  of  shot  loaded lbs. 

4B6 
15 
59.5 

306 

9 

39 

335 

8 

80,11 

175 

S 

33.75 

120 
16.3 

78 
4.5 
11. 

38 
3.5, 

the  sabot,  put  in  the  balls.  In 
lometimes  necessary,  when  the 
ide,  with  the  finger,  or  wilh  a 
down  among  the  balls.  Insert 
low,  in  the  same  manner  lis  for 


The  shot  having  been  cleaned  and  strapped  I 
to  get  in  the  whole  number  of  balls,  it  i: 
is  nearly  full,  to  push  the  upper  balls  ; 
Pour  in  the  charge  of  powder,  shaking 
lhe  fuze  plug,  ream  out  the  hole  and  stop  it  wit 

Canisters. — Plate  17. 

mitfrr  hi  field  service  consists  of  a  tin  cylinder  attached  to  a  sabol  ar 
tiled  with  cast  iron  shot.     For  the  dimensions  of  Canister  Shot,  see  Chap.  II. 
To  form  the  cylinder,  lhe  tin  is  lapped,  from  .3  to  .5  in.  and  soldered.     Tl 
cylinder  is  fastened  to  the  sabot  with  6  or  8  nails  ,5  iu.  to  .75  in.  long 
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plate  of  rolled  iron  is  placed  on  the  sabot,  and  the  canister  ia  closed  with  a  sheet 
iron  cover;  the  top  of  the  cylinder  is  cut  into  alripa  .4  in.  to  .5  in.  long, and 
turned  down  over  the  cover. 
The  tin  U  .02  in.  to  .025  in.  (hick.     (Double  tin.) 


Length  of  tin  for  cylinder,  (developed).. 

Height  of  ditto 

Interior  diameter  of  cylinder 

Diameter  of  plates  /or  bottom  and  cover 

Thickness  of  bottom  plate 

Thickness  of  sheet  iron  cover 

Height  of  finished  canister,  includ'g  sabot 

Number  of  tiers  of  shot 

Number  of  shot  in  each  of  3  lower  tiers. 

Number  of  shot  in  4th  tier. 

Whole  number  of  ahot 

Weight  of  finished  canister 


21.25 


10.8 


A  variation  of  0.05  in.  more  or  leas,  ia  allowed  in  the  diameter  of  the  iron  bottoi 

The  exterior  diameter  of  each  canister  must  be  verified  with  the  maxima 

shot  gauge  of  the  calibre,  and  the  interior,  with  a  cylinder  of  a  diameter  0.02  i 

lees  than  that  given  in  the  table,  which  should  enter  the  canister,  otherwise  it 

rejected. 
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Cylinders  and  Caps. 
For  the  greater  security  of  field  ammunitieii,  tlie  cartridges  ore  coveted  with 
paper  cylinders  and  caps.  The  cap  is  drawn  off  at  [he  moment  of  loading  the 
piece,  and  in  using  solid  shot  il  may  be  plnced  over  [he  shot,  to  diminish  the 
windage.  A  cylinder  and  n  cap  are  formed  together  by  folding  the  paper  over  a 
femur,  which  allows  n  lap  of  abmiLU.T;"j  JMh  Bn  peJtiag,  The  requisite  length 
for  the  cylinder  is  cut  off  from  the  smaller  end  ;  the  rest  forma  the  cap,  which  ii 
ckoktd  at  (lie  end  fimn  whidi  tin;  cylinder  is  cut. 


Formers  for  cylin- 


For  large  charge  .... 

For  small  charge 

Length  (exclusive  of 

handle) 

Width  at  upper  end. 
Width  at  lower  end.. 
Thiskness 


(  Lenglh.. . 


Implements 


joking  former  should  be  bored  through  [he  axis  with  a  J  inch  hole,  to 
drawing  off  Ihe  cap;  one  end  is  rounded. 

Fixing  Ammunition. 

rts:  Barrets  for  powder — 1  fiuuwt — 1  set  of  powder 
;traiglil  edge,  to  sirike  (he  measures  with — barrels — tabs,  formed  of 
barrels  sawed  in  two,  or  bexts  for  the  cartridge  bogs — 2  tarpaulins — 2  benefits — 
12  choking  sticks,  6  with  holes  in  them  and  (i  slit — 6  knives — 6  handbarroios,  with 
four  legs  and  a  box,  and  tarpaulins  to  cover  them — calibre  gauges,  for  the  car- 
tridge bags  and  for  fixed  ammunition  ;  they  may  be  made  of  wood— 6  sioofa — 1 
Khetlbarrow— 1  mallei — 1  copper  chisel — 1  copper  drift,  or  a  tortnch,  to  open  pow- 
der barrels. 

of  powder  measures,  seepage  235. 
■  spherical  tale,  for  field  guns.  The  bags  should  be  filled  in  the 
or  filling  room,  and  carried,  after  being  shaken  and  gauged, 

17 


Fordi 

fixing  shot, 

■mall  magazii 
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to  the  finishing  room.  One  of  the  gaugers  takes  a  filled  bag  with  one  hand, 
squeezing  the  bag  upon  the  powder  ;  he  strikes  with  the  other  hand  onthetop 
and  bottom  of  the  bag,  twisting  the  mouth  of  the  bug  down  upon  the  powder  »t 
the  same  time;  he  then  tries  it  with  the  small  gauge,  through  which  itsbould 
pass  with  nut  more  ill  mi  (1.25  inch  play  ,  should  it  not  do  this,  the  bag  is  emptied 
and  rejected.  These  bags,  filled  and  gauged,  arc  placed  upright  in  n  tub  or  box, 
and  carried  by  the  gaugers  into  the  finishing  room,  where  the  men  are  plated  in 
pairs,  sitting  astride  on  a  bench,  facing  each  other.  Oneof  them  opens  a  bag  ami 
levels  the  powder,  the  other  inserts  the  sabot  of  a  strapped  shot  square  upon  ibt 
powder  and  draws  up  the  end  of  the  bag  over  the  shot ;  the  first  man  passes  about 
4  feet  of  twine  ihr.iiijrli  the  pierced  stick,  and  mtikra  two  turns  arid  a  douWe 
hitch  with  the  end  at  the  top  of  the  snbot ;  he  makes  a  knot  in  the  end  of  th 
twine,  inserts  it  into  the  slij  in  the  oilier  choking  sticti,  and  tightens  the  double 
hitch  by  rolling  tin  twine  on  the  sticks  and  hearing  upon  the  sabot;  he  then  lata 
out  the  end  of  the  twine  from  the  slit,  ties  it  in  n  hard  knot,  which  he  tightens  witi 
the  assistance  of  the  choking  slick,  and  cuts  the  twine  off  near  the  knot.  Tlw 
second  man  turns  down  the  mouth  of  the  hag  over  the  ssbol  and  the  Brut  me«» 
a  similar  tie  in  the  groove;  he  makes  another  tie  below  the  sabot,  [he  twine  bein; 
lodged  between  it  and  the  powder,  to  prevent  the  latter  from  sifting  in  between 
the  bag  and  the  sabot;  he  then  runs  the  paper  cylinder  over  the  cartridge  and 
sabot,  leaving  about  2  inches  of  the  end  of  the  cartridge  uncovered ,  and  he  mains 
a  tie,  similar  to  the  others,  in  the  groove  of  the  sabot.  He  now  holds  the  itiot 
id  the  left  hand  and  examines  it,  striking  the  snbot  with  the  right  hand,  if  necn- 
sary,  to  bring  it  straight ;  if  the  shot  is  properly  fixed,  the  sabot  and  the  bag  »ill 
be  on  the  same  axis;  the  seams  should  be  between  two  straps,  and  the  knot) 
should  be  neither  on  the  seams  nor  on  the  straps. 

The  assistants  pass  the  cartridges  through  the  large  gauge,  which  is  0.04  inch 
larger  than  the  largo  gauge  for  the  shot.  If  the  size  ia  correct,  they  put  on  the 
paper  cap,  lay  the  cartridges  on  their  sides  in  the  box  of  the  handbarrow  and 
carry  them  to  the  magazine.  Those  which  will  not  pass  through  the  gauge  »re 
handed  back  to  the  fixers,  who  cul  the  string*  and  put  [hem  up  anew. 

Canisters  for  field  g\ini  are.  fixed  in  the  snme  manner  as  shot,  except  (hat  tao 
first  tie  is  made  in  the  upper  groove  of  the  sabot;  the  cylinder  is  tied  in  the  lower 
groove.    The  caps  must  be  cut  somewhat  shorter  than  those  for  shot  cartridn*. 

Forthe  12-p dr.  field  hoailzer:  The  shells,  spherical  ease,  and  canisters,  ore  find 
in  the  some  manner  as  the  gun  canisters. 

For  the  mounlnin  howitzer:  The  aabota  having  hut  one  groove,  the  first  lis  is 
omitted, fund  the  cartridge  is  covered  with  a  cap  only. 
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For  the  39-pnuniJcr  n:i,.'  -J-l-(.'OnHi!i  r  haait-ers:  The  wirLriilse  is  not  attached  l( 
thE  projectile.  The  cartridge  U'.-i--k  i-  iii^.'rinl  with  '.lit:  grooved  end  next  to  lh( 
powder,  and  a  lie  made  in  the  groove;  the  mouth  of  the  bag  is  then  turned 
down,  and  another  lie  is  made  between  the  EBrtridge  block  mid  the  powder;  the 
superfluous  part  of  the  bag  is  cut  off,  and  the  cartridge  ii  COTcrtd  with  its  cy- 
linder and  cap,  aa  in  other  cases. 

When  the  shot  is  attached  to  the  snoot  l>y  a  single  band  of  canvas,  or  when 
it  is  placed  in  the  sabot  without  any  strap,  lln:  i.'aniiilgc  hw;  is  drawn  over  it  and 
tied  on  top;  for  this  purpose,  the  bag  should  have  an  additional  length  of  from 
9£  to  3  inches. 

When  sabots  cannot  be  obtained,  place  upon  the  powder  a  layer  of  tow  about 
0.9  in   thick,  forming  a  bed  for  the  allot;  lie  the  bag  over  the  shot  and  aro 
the  low  ;  the  bag  requires  lo  be  1  inch  longer  than  lor  strapped  shot. 

Dimensions  and  weights  of  Fi,  i  i:d  Ammunition. 


Height  of  charge  ofpow-1  ^         ha 
•  kr-   miluding  cartridge  I         =  & 

ldSMPdM  Small  charge 


blocks  foi 

howitzers. 
Height  of  strapped  shot  or  shell 
Height  of  canister  with  sabot.  .  . 


Cartridge,   including  car-  (  Large  charge 

tridge  block j  Small   eh 

Shot,  strapped 

Slid  I,  s;  nipped  and  charged 

Spherical  case,  strapped  and  diarged 
Canister  with  sabot 


,    10. 
.     12.3 


Lbs.  Lbs. 
2.7 
3.34 

18.8  9.35 

33.  11.3 

91.25  10.8 
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Packing  Field  Ammunition. 

Packing  boxes  for  field  ammunition  are  made  of  well  seasoned  stuff,  (generally 
white  pine,)  1.25  in.  thick,  dovetailed  at  the  corners.  The  top  of  the  box  is 
fastened  with  six  2  in,  screws;  the  box  has  two  handles  of  1J  in.  rope,  attached 
to  brackets  at  the  ends. 

The  boxes  are  painted  olive  color  on  the  outside,  and  the  kind  of  annnuaitisn 
is  marked  on  both  ends,  in  large  white  letters.  The  place  and  dale  of  fabrication 
are  marked  on  the  inside  of  the  cover. 


Dimensions  and  Weights  of  Packing  Boxes. 
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8.25 

7.75 

24 

14 

25.5 
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7.75 

96 
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For  Hawilitrs. 

(Shells 

4 

12.75 

12.75 

12. 

33 

32-pdk.  1  Spherical  cose. 

12.75 

12.75 

12. 

23 
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(C.m.l.r 

"' 

12.75 

12.75 

15.5 

25 

158 
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Contents  of  each  packing  box  for  Field  Ammunition. 


roHO,™s 

kimd  df  imnmmw 

»"""»»• 

*'*" 0F  wwffl«fl 

| 

J 

i. 

I 

l 

8 

a 

1.5 

8 
5 

1-5 
3 
$ 
3 
3 

8 
5 

1.5 

14 
fi 

1.5 

14 
5 

US 

7 
14 
7 

14 

5 

1 

1.5 

\-2 

5 

o«t*-.jSS23 

4 

I 
1.5 
3 

3 

6 
6 

9 

Portfires 

Slow  match yds 

r black,     2  sec... 

Pomi"*'      ?■«"■■ 

green,    4  sec 

I  yellow,  5  see. . . . 
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Manner  of  packing  Ammunition  Boxes. 

For  Guns.  Shut,  spherical  ease  and  canUttrs,  Jixtd  ■■  Laid  in  two  tiers  across 
theibox,  the  shot  or  canisters  alternating  with  the  cartridges  at  each  side.  The 
shot  or  canisters  of  the  upper  tier  rest  on  those  of  the  lower,  and  not  on  the 
cartridges. 
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For  33-pdr.  ikd  24-pdr.  Howitzers.  Shells  and  spherical  cast  shot ;  Placed 
upright,  the  balls  down,  resting  on  strips  of  wood  about  .25  in.  thick,  placed 
lengthwise  of  Ihe  box  and  nailed  to  the  bottom,  so  as  to  prevent  ihe  fuze  plugs 
from  bearing  on  the  bottom  of  the  box.  The  balls  are  held  down  by  email 
strips  of  wood  tacked  with  sprigs  to  the  sides  of  the  has.,  over  ihe  sabots.  The 
cartridges  are  laid  on  top  of  the  sabots. 

Canisters  are  packed  in  the  same  manner,  omitting  the  strips  of  wood  in  the 
bottom  of  the  box.  ( 

For  12  for.  field  ind  mountain  Howitzers.    Skills  and  spherical  cote  A/4, 
fixed .-  Placed  upright,  the  balls  down,  resting  on  strips  of  wood,  as  for  the 
other  howitzers. 
.        Canute™  are  packed  in  the  same  manner,  resting  on  the  bottom  of  the  box. 

In  all  the  boxes,  the  small  stores  are  placed  in  the  vacant  spaces  on  lop  of  the 


The  fuzes  of  each  color  are  put  up  in  a  bundle,  wrapped  in  water-proof  pa- 
per of  corresponding  color,  and  marked  with  the  time  of  burning.  All  the  fuzea 
for  a  box  are  put  in  one  parcel,  wrapped  with  water-proof  paper,  and  marked: 
Fuzes. 

A  layer  of  tow  is  placed  in  the  bottom  of  each  box,  and  the  whole  contents 
are  well  packed  in  tow,  filling  the  box  so  as  to  be  pressed  down  by  the  coier. 
About  3  lbs.  of  tow  are  required  for  a  box. 
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AMMUNITION    FOR    SIECE    AND    GARRISON    SERVICE. 

Dimensions  of  Cartridge  Bags. 
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Pjpkk  hags.  Ciiriilge  Ijaga  fin1  huiivy  iiidriunce  may  be  made  en  I  i  rely  of 
paper.  The  boiiom  is  circular ;  one  end  of  ihe  paper  furrain^  ilie  cylinder  ia 
cut  into  elips  about  1  in.  Ion;;  which  are  pastel  over  the  paper  bottom,  on  a 
cylindrical  former. 

The  dimensions  of  the  formers  a:id  of  the  paper  arc  easily  obtained  from  the 
foregoing  table.  The  formers  must  be  bored  through  the  aitw,  to  facilitate 
drawing  olT  the  bag. 

When  a  paper  bag  ia  filled,  Uh  open  cud  m  fbMed  down  about  5  in.  wide,  and 
this  fold  is  rolled  on  itself  down  to  the  pointer,  and  Ike  part  which  projects  be- 
yond the  cylinder  is  turned  in  on  the  top  of  it. 

These  bags  are  apt  to  leave  pupivr  iiurinn;  in  the  gun,  for  which  reason  those 
made  of  woollen  stud'  are  preferable. 

For  coluinJiinds  and  sea-coast  lioaiticrs,  the  cartridge  should  always  occupy  the 
whole  length  of  the  diamber ;  for  this  p   rpose.   in   lirini;  with  reduced  charges, 
b  cartridge  black  is  placed  in  the  bag,  over  the  powder.     The  length  of  this  block 
for  any  charge  is  en-ily  dud  n  rid  from  ilm  luigih  mrcupiwl  >'_v  1  lb.  ofpowde 
given  in  the  above  table. 

For  morlorj,   Cartridge  bag*,  rn.iy  be  made   in   Ihe  same  manner  as  for  guns, 
their  dimensions  I'lim-sprjijiliiu  '<■  Uiose  of  'in-,  duuubcr  of  the  mortar.     B 
the  charge  is  generally  poured  loose  into  the  chamber,  the  bag  being  used 
for  carrying  it  to  the  mnrtar,  a  gun  carlridge  bag  of  any  con  yen  mm  size  nn 
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For  firing  hoi  thai,  cartridge  bags  are  made  double,  by  patting  one  bag  within 
another ;  care  must  be  taken  that  the  bags  are  free  from  holes. 

Far  ricochet  firing  or  other  occasions  when  very  small  charges  are  required,  a 
cartridge  bag  for  a  piece  of  an  inferior  calibre  may  be  used.  Or  else,  after  the 
charge  is  poured  into  the  bag,  place  on  it  another  bag  filled  with  hay,  pressing 
it  with  the  hands  to  reduce  the  diameter;  after  having  shaken  this  bag  down  and 
rolled  and  flattened  the  empty  part  of  the  [wo  bage,  tie  them  with  woollen  yarn, 
like  a  bundle  of  musket  cartridges,  placing  the  knot  on  top. 

For  proving  ordnance,  cartridge  bags  are  made  of  woollen  stuff  for  small  cali- 
bres, and  of  paper  for  heavy  ordnance.  They  should  be  of  the  full  diameter  of 
the  bore  or  chamber. 

Strapping  S/iells. 
Sabot;  for  shells  for  heavy  guns,  howitzers  and  Columbians,  are  made  of  plank. 
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Canisters. 
a  Hegc  and  garrison  gun,  is  made  by  turn 


ig  one  end  of  the  tin 
'ide,  according  to  the 


cylinder  oven  he  iron  bottom,  from  0.25  in.  to  0.38 
calibre  ;  the  other  enJ  is  cut  into  strips  0.5  in.  long,  to  turn  down  on  the  cover 
when  the  canialer  is  filled.  The  cover  for  these  canisters  is  of  sheet  iron  .  1  in. 
thick;  it  has  a  handle  3.75  in.  long  by  l.TSln.  wide,  mada  of  iron  wire  No.  9, 
fastened  to  the  cover  by  a  strap  of  sheet  iron,  2  in.  long  1.75  in.  wide,  secured 
by  tworivets0.15in.  thick.     The  bottom  plate  is  of  cast  iron,  0.5  in.  thick. 

For  dimensions  of  Canister  Shot,  see  Chap.  II. 

Canisters  far  B-tnea  liege  and  sea-oast  howitzers,  are  attached  to  sabots,  of  the 
followin; 


8-INCH  CANUTE  It  SABOT1. 
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In. 
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7.8. 
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7-8            spherical. 
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Dimensions  and  weights  of  Canisters. 
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Height  of           ditto 

Interior  diameter  of  cylinder. . . 

Height  of  finished  canister 
Number  of  shot  in  each  of  the 

Number  of  shot  in  4th  tier 

Weight,  finished  canister,  Lbs. 

plates,  2  rings  Bi 
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Grape. 

of  Grape.  Shot,  see  Chapter  II. 
■E  consists  of  9  shot,  put  together  by  means 
pin  end  nui.— See  Plate  17. 


Diameter  of  plates 

Thickness  of  plates !  0.6 

Interior  diameter  of  rings ;  6.55  £ 

Diameter  of  round  iron  for  rings  and  pin.,  j  0.6      ' 

Length  of  pin, including  tapped  part ;I4.7 

Height  of  stand,  between  the  ouiaidps  of 


wkights.  Lbs.   Lbs.   Lbs. 

Rate* 13.6   10.2  ■  8.       6.75 

Pin,  nut,  and  rings ;  4.75  2.8  '  2.5     1.81 

Stand,  complete ; 74.5  51.2539.7530.612 


:.15 


14.81, 


The  square  of  the  nut  is  2  diameters  of  the  pin;  its  thickness,  1  diameter. 
The  head  of  the  pin  is  countersunk  flush  with  the  bottom  of  the  lower  plate, 
which  has  a  slot  to  prevent  the  pin  from  turning  when  the  nut  is  screwed  on. 
Each  plate  has  on  the  inside  3  beds  for  the  shot,  of  a  depth  equal  to  half  the 
thickness  of  the  plate;  they  are  made  in  the  form  of  a  spherical  segment,  the 
curvature  of  which  is  the  some  as  that  of  the  shot ;  their  centres  are  on  equi- 
distant radii,  midway  between  the  edge  of  the  pin  hole  and  that  of  (he  plate.  In 
the  upper  plate  are  2  holes  0.35  in.  diameter,  placed  opposite  to  each  other  at 
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Filling  Shells  for  Moriartt. 


CHARGES  FOR  MORTAH  SHELLS. 

13-in. 

10-in. 

8-in. 

Lbs.   oz 
11 
0      6 

1 
0      8 

Lbs.    OZ 
5 

0      5 
3 
0     e 

Lbs.   oz. 
2      9 

0  4 

1  12 
0      6 

Ordinary  service  charge.  (Incendiary    malch,    or 
(      olher  compusilioii  .  . 

1  Man  lo  fill,  1  helper. 

Materials.      Citnnen  fitnnlrr — ii'c-.iniianj  match — pieces  of  fire  stone  3    . 
long,  or  other  meeinlmry  ™mp<i?i[ion — haded  fu;es — ie-io. 

Isiflemekts  and  dtewsilb.  1.  pair  of  shell  hnola — 1  lu/mlspike — 2  honil  ham- 
mers— a  scrapers,  (pieces  of  sword  Ul:nl<;)—  2  low  hoot!— 2  pairs  of  pincers — rags 
— 1  chistt  and  1  iiiaild,  Lo  dean  the  shells  and  break  up  any  hard  substnrKt  ili.n 
may  be  found  in  llie  in  tenor — 2  searchers,  (or  somiilins;  an  liies — ihctl  gauge* — 
1  grate,  to  dry  (he  shells  on — 1  fuze  sate — 1  gimltl — n  ring-  of  rope,  or  a  hollow 
block — \  funnel — powder  measures — I  In)),  or  vessel  lor  powder — -2  baskets,  for  ihe 
composition  and  fines — I  rnsp — I  fine  setter,  and  1  mallet. 

To  charge  A  SHELL.  Clean  the  shell  inside  mill  out;  gsuge  it;  sec  thai  it 
has  no  holes  or  fissures  rlcq.en'ji.iLili  in  causr  i(.«  rejection  ;  that  the  fuze  hole  ii 
well  reamed,  and  ihaL there  are  no  flaws  around  it  on  [he  inside;  if  the  shell  is 
wet,  heat  it  slightly  and  let  it  cool  slowly. 

Cut  the  fuze  to  the  proper  length,  according  to  the  rnnire,  by  resting  it  in  ■ 
groove  made  in  the  block,  tin-  s:nv  running  in  u  cut  made  for  it ;  or  bore  the  fuze 
through  with  n  gimlel,  perpi  ndiculai  iy  to  the  axis,  at  ihe  proper  length. 

Place  the  shell  on  the  block  or  ring  of  rope ;  pour  in  the  powder  and 
duce  the  incendiary  composition;  try  the  fuze,  which  should  enter  J 
length;  cover  the  head  of  the  fuze  with  tow,  and  drive  it  with  the  fuze 
and  mallet,  so  that  the  heed  of  the  fuze  shall  project  not  more  than  0.3 


0.4  in 


lemlly  filled  and  the  fuzes  d 
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Charges  for  Shells  for  Columbxads  and  heavy  Guns. 
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To  buret  Die  shell 

3       4 

1      13 

(I        8 
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0      19 
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0        lj    0       1[ 
0      Ml  0      T , 

The  faxes  for  these  shells  are  made  with  paper  cases,  and  are  inserted  at  the 
time  of  loading  the  piece. 

The /um  plugs  are  made  of  wood,  or  of  brass,  driven  or  screwed  into  the  fuze 
hole  ;  they  are  covered  with  a  Cap  of  peculiar  construction  which  contains  the 
priming  of  the  fuze.  The  size  of  the  plug  is  indicated  by  that  of  the  fuze  holt 
in  the  shell. 

The  bursting  charge  is  poured  into  the  shell  through  the  hole  in  the  fuze  plug. 

Wads. 
Wads  for  proving  cannon  are  made  of  jtvnk. 

Implements.    1  wad  mould  with  two  holes  for  each  calibre  ;  made  of  cut 
l  cylinders  set  in  oak,  or  of  two  strong  pieces  of  oak  strapped  with  iron  and 


:d  by  a  hinge— 1  drift  for  ditto— 1  maid. 


SLOW    MATCH. 

mould  and  again  beaten  with  the  maul  and  drift;  lite  diameter  of  the  wad  when 
finished  is  verified  with  a  wooden  gauge  corresponding  to  the  large  gauge  of 
(ho  shot. 
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Weichtof  wad 
tluanliisi  ul  junk  required 
tin  100  wads 

In. 

Lbs.  oi 
16  8 
1850 

7,8          8.8 

Llis.ol-  Lbs.n/. 

4   s 

437 

300 

III. 

Lbs,  cz 
337 

Lns.oi 
1    8 
150 

3.5 

Lbs,  oz 

0  13 

An  addition  of  3  par  tent,  to  the  quantity  required  may  he  allowed  for  waste, 
tar,  4c. 

Wadi  far  filing  Iml  shut,  and  for  other  like  purposes,  may  be  made  of  hay 
wrapped  with  rope  yarn  ;  they  are  fabricated  in  the  same  manner  as  junk  wads. 


I  in  the  naval  service,)  have  h 
mcy  of  fire,  and  they  are  10  be  pre- 
o  retain  the  ball  in  its  place.     They 

i.  thick,  with  two  pieces  of  sirong 


Ring  ifiniis  (or  gremintls,  as  they  are  ca 
found  very  serviceable  in  increasing  the  a, 
ferred  where  the  object  of  a  wad  is  mere! 
consist  of  a  ring  of  rope  yarn,  about  0.' 
twine  tied  across  it,  at  right  angles  with  each  other.  The  size  of  the  ring  is  the 
full  diameter  of  the  bore,  in  order  that  it  may  fit  tight.  These  wadB  may  lie  at- 
tached with  twine  to  the  straps,  or  to  the  balls;  or,  they  may  be  inserted,  like 
other  wads,  after  the  ball. 

MILITARY   FIREWORKS. 
Slow  Match. 

Preparation.  Slow  match,  is  made  of  hemp,  flax,  or  cotton  rope,  about 
0.0  in.  diameter,  made  with  3  strands,  slightly  twisted.  Cotton  rope  well  twisted 
forms  a  good  match  without  any  preparation. 

To  prepare  hemp  or  flax  rope:  boil  it  1(1  minutes  in  water  holding  in  aolution 
l-20th  of  its  weight  of  sugar  of  lead,  or  let  it  remain  in  the  cold  solution  until  it 
is  thoroughly  saturated — run  it  through  the  hands,  to  take  the  water  from  it — 
twist  it  hard  by  attaching  one  end  to  the  hook  of  a  twisting  winch,  and  pulling 
a  stick  in  a  loop  at  a  convenient  distance  for  twisting — smooth  it  by  rubbing  it 
smartly  with  coarse  mats,  hair  cloth,  or  cuttings  of  buff  leather,  commencing  at 
the  winch  and  rubbing  always  in  the  same  direction,  until  the  diameter  of  the 
rope  is  reduced  0.1  in.  and  until  the  tension  and  hardness  are  even — stretch  it 
on  poles  or  on  a  fence  to  dry,  and  put  it  up  in  neat  coils  of  25  yards  each. 


AND    FIREWORKS. 

100  yards  of  rope  require  2.5  Iba.  of  sugar  of  lead. 

Malch  thus  prepared  burns  4  inches  in  an  hour.  Cotton  match  bums  fg 
inches  in  an  hour. 

[f  sugar  of  lead  cannot  be  procured,  [he  rope  may  be  simply  leached.  For  rhu 
purpose,  it  is  put  into  n  Icndi-tiiL.  and  shaped  in  pure  water  for  12  hours — thu 
water  is  then  drawn  olTand  replaced  by  ley  prepared  in  a  boiler  with  a  quantity 
of  ashes  equal  to  half  the  weight  of  the  rope,  to  which  5  per  cent,  of  quick  lime 
is  added— this  ley,  wtlh  the  ashes,  is  put,  after  being  warmed,  into  the  hopper 
of  the  tub,  and  when  it  has  run  through  and  remained  some  lime  in  the  tub,  it 
is  drawn  off,  healed  again,  and  poured  back  on  the  ashes.  This  operation  is 
several  times  repeated  in  the  course  of  24  hours,  which  is  the  time  required  for 
the  rope  to  be  well  leached.  After  being  taken  out  and  twisted  with  sucks,  it  is 
steeped  for  5  minutes  in  hot  water,  being  stirred  at  the  same  time,  and  the 
operation  ia  finished  as  before.     Match  prepared  in  this  mnnner  burn3  a  indies 

By  treating  bad  match  or  old  rope  with  sugar  of  lead,  very  good  match  may 
be  made. 

Slow  match  weighs  from  3  to  5  oz.  to  the  yard. 

Packing.  Slow  match  is  packed  in  light  casks  or  boxes.  A  cask  40  in.  high, 
24  in.  diameter  (weighing  60  lbs.)  contains  150  lbs.  of  match. 

Dimensions  of  a  box  to  hold  300  lbs.  hemp  or  320  lbs.  cotton  match ;  44  in. 
long,  38  in.  wide,  18  in.  deep — weight  87  lbs,— It  is  made  of  boards  1  in.  thick, 
ends  I  j  in.— It  has  corner  pieces  of  hard  wood  2.25  in.  square.  The  casks  and 
br>*es  should  be  marked  with  the  kind  and  quantity  of  match,  plnce  and  date  of 
fabrication. 

Quick  Match. 

Take  cotton  yarn,  such  as  is  used  for  candle  wick,  of  such  a  size  (gene 
4etrands)  ihat  when  doubled  and  twisted  in  the  fingers,  it  may  be  0.07  ir 
diameter;  wind  it  into  a  loose  ball  of  convenient  size,  (say  1  lb.,  which  will 
measure  1,000  yards,)  and  sleep  it  in  gummed  brandy  or  whiskey,  until  the  cot- 
ton is  thoroughly  soaked,  in  a  wooden  bowl  or  copper  pan,  put  a  layer  about 
j  in.  deep,  of  paste  made  ofmealed  powder  and  gummed  spirits,  of  the  consist- 
ency of  flour  paste;  on  this,  spread  a  coil  of  the  cotton  by  unrolling  ihe  ball  and 
distributing  it  equally  on  the  surface  of  ihe  paste  until  there  are  5  or  6  ynrrts  over 
one  another— put  another  layer  of  the  paste,  and  proceed  in  this  manner  until 
the  bowl  is  full,  taking  care  noi  to  entangle  the  strands  ;  the  last  layer  of  pasta 
should  be  a  little  deeper  than  the  others.     After  the  cotlon  has  been  3  or  4  hours 
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in  ihe  bowl,  wind  it  on  a  reel,  making  it  pass  through  n  funnel  filled  with  the 
paste,  and  taking  care  that  the  several  turns  of  yarn  do  not  louch  each  other. 
Before  it  is  dry,  dredge  it  with  mealed  powder;  let  it  dry  slowly,  then  cut  it  off 
from  the  reel  and  put  il  in  bundles.  The  gum  should  he  Brat  dissolved  in  (he 
smallest  possible  quantity  of  hot  water  or  vinegar,  and  afterwards  mixed  with 
spirits. 

Match  thus  prepared  should  he  hard  and  stiff,  and  the  composition  should 
hold  firmly  on  ;  1  yard  burns,  in  the  open  air,  13  seconds. 

1,000  yards  of  quick  match  require  1  II).  of  cotton  yarn,  8  lbs.  of  mealed  pow- 
der, 1J  gallons  nf  .spirits,  ami  2j  in.  "f  511m  arable.      Wtsshi  *■  hen  dried,  9  lbs. 
By  using  riiif^o',  a  match  is  made  which  burns  leas  rapidly  in  the  proportion 
of  4  to  5  ;  and  with  pure  water,  in  the  ratio  of  4  to  6.     Alcohol  makes  a  quicker 
match,  but  it  cannot  bo  gumniu'l.  and  the  composition  does  not  stick. 

A  slow  kind  of  match  is  made  by  adding  sulphur  to  the  mealed  powder;  with 
one-sixth  of  sulphur,  1  yard  of  match  burns  22  seconds;  with  one-fifth,  33 
seconds;  with  one-third,  53  seconds;  with  one-half,  162 seconds. 

Quick  match  enclosed  in  tubes  burns  more  rapidly  than  in  the  open  air,  and 
more  so  in  proportion  as  the  tubes  are  smaller.    T 
pidly,  it  is  enclosed  in  paper  tubes  called  Undot. 

Priming  Tubes. 


Dimetwions  0/ tutu.— Length 3.25 

Exterior  1 


top 0.17 

bottom 0.14 


<««*»  *■»■■•  pk™::::::::::!* 

Exterior  dinm.    i  at  top 0.75 

of  cup         (  at  bottom 0.70 

D'p'h°""p  isK£::::;.::::::::::::S:M 

WsiGHT  of  1000  tubus,  empty— 15  lbs. 
Mtlat  for  tu»M— 50  lbs.  Bancs  tin  1 

50  lbs.  Lead  \  for  6,000  tubes. 

1 ;  lbs.  Antimony  ) 
Making  lubes.  The  metal  is  melted  in  an  iron  pan,  placed  in  the  oven  of  a 
stove,  and  the  moulds  are  kept  boated,  at  the  same  time,  so  that  their  tempera- 
ture may  be  high  enough  to  scorch  dry  shavings.  During  the  casting,  the 
moulds  should  be  smoked  occasionally  with  roain,  or  pine  knots,  to  prevent  Iha 
lubes  from  sticking     Six:  moulds  should  be  used  in  "casting,  and  they  should 
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not  bo  cooled  by  wetting  them.  When  not  in  use,  the  moulds  must  be  kept 
well  oiled  and  free  from  rust. 

The  tubes  are  drawn  from  the  moulds  by  means  of  a  lever  fixed  into  the  work 
bench  5  when  the  spindle  withdraws,  leaving  the  tube  in  the  mould,  a  small 
■crew  is  inserted  into  the  tube,  which,  by  being  gently  tapped  with  a  hammer, 
loosens  the  lube  and  withdraws  it. 

JftolAtr  method  of  making  lubes,  now  generally  practised,  ia  to  cut  the  metal 
into  small  discs,  each  of  which  is  formed  into  a  tube  by  being  pressed  through 

Tubes  are  cupped  by  running  them  through  a  groove,  over  which  a  plane  ia 
passed,  turning  in  the  edges  of  the  cup. 

CiiiiiGiNc.  Tubes  are  filled  with  mealed  powder  made  liquid  by  spirits  of 
wine,  which  is  injected  into  them  with  a  tube  injector  holding  one  quart.  Abetter 
method  is  to  make  the  mealed  powder  into  a  soft  paste,  which  is  pressed  into 
(he  tube  with  the  thumb. 

A  strand  of  quick  match  2  in.  long  is  placed  across  the  cup,  which  ia  then 
filled  with  the  same  paste  ;  a  small  brass  wire,  (No.  22,)  is  run  through  the  tube 
and  withdrawn  after  the  composition  is  dry. 

A  paper  cap  is  placed  over  the  cup  and  twisted  lightly  around  the  tube,  under 

ComfKuitien  to  fill  1,000  lubes: 

2J  lbs.  mealed  powder. 

2  quarts  of  wlwkey ,  or  spirits  of  wipe. 
Whisht  of  1000  tubes,  filled— 18  lbs. 

Qvill  tubes.  Priming  tubes  may  be  made  also  of  quills;  for  this  purpose 
the  barrel  of  the  quill  is  cut  off  at  both  ends,  the  largest  end  ia  slit  into  7  pieces 
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Portfires. 

Making  the  cases.  Formers  for  portfire  cases  are  made  of  steel,  turned 
smooth,  22  in.  long;,  and  0.5  in.  diameter,  with  a  hole  0.2  in.  diameter  through 
one  end,  for  the  purpose  of  drawing  it  from  the  case.  The  length  of  the  case  is 
18  inches;  exterior  diameter  0.65  in.;  interior  diameter  0.5  in.  One  sheet  of 
paper,  No.  4,  makes  two  cases,  and  each  case  weighs  1  oz.  The  case  is  rolled 
hard  with  a  hand  rolling  board,  the  sheet  being  pasted  after  one  turn  around  the 
former. 

Driving  portfires.  Portfire  moulds  are  made  of  brass ;  they  are  18  inches 
long,  with  a  bore  0.65  in.  diameter;  the  mould  consists  of  two  parts,  0.4  in. 
thick  at  top,  and  0.6  in.  at  bottom,  which  are  held  together  by  a  socket  at  bot- 
tomland by  4  strong  bands. 

Three  drifts  are  used  for  driving  portfires;  they  are  made  of  steel,  with  brass 
tips,  0.5  in.  long,  upon  the  lower  end.  These  drifts  are  22  in.,  15  in.  and  10 in. 
long,  and  of  a  diameter  0.1  in.  less  than  the  interior  diameter  of  the  case.  Four 
spiral  grooves  are  cut  upon  the  surface  of  the  drifts,  making  one  half  of  a  revo- 
lution in  22  inches;  the  grooves  are  0.15  in.  wide,  and  0.05  in.  deep.  The 
handles  of  the  drifts  are  6  inches  long  and  0.75  in.  diameter,  with  the  head  en- 
larged to  1.25  in. 

Mallets  for  driving  portfires  are  turned  of  hard  wood,  and  weigh  one  pound. 

Put  the  case  in  the  mould  and  drive  on  the  rings — insert  a  small  funnel  in  the 
top  of  the  case — pass  the  long  drift  through  the  funnel  to  the  bottom  of  the 
mould — fill  the  funnel  with  composition,  and  strike  the  drift  about  three  blows 
every  second,  raising  the  drift  about  half  an  inch  with  the  fingers  of  the  left 
hand,  between  the  blows.  In  this  way  the  composition  finds  its  way  around 
the  sides  and  through  the  grooves  of  the  drift  to  the  bottom,  and  is  uniformly 
and  compactly  driven.  The  shorter  drifts  are  used,  as  the  case  is  filled.  A  man 
can  drive  120  portfires  in  ten  hours. 

Portfires  should  not  be  primed  with  mealed  powder.  Before  commencing  the 
driving,  a  piece  of  paper  should  be  pushed  with  the  long  drift  to  the  bottom  of 
the  case,  and  after  the  portfire  is  driven,  the  top  of  the  case  should  be  turned  in 
and  beaten  down ;  thus  both  ends  of  the  composition  are  secured. 

Composition  for  100  portfires : 

Nitre 13     lbs. 

Sulphur 4. 5  lbs. 

Mealed  powder 2. 5  lbs. 

The  portfires  made  with  this  composition  burn  ten  minutes. 
18 


374  CHAP.    X. — AMMUHITIOir  AITO  FTREWOKX8. 

The  coinposi  tion  most  be  intimately  mixed,  by  grinding  with  a  mailer  on  the 
mealing  table,  rubbing  it  through  the  handa,  and  pawing  it  through  a  sieve, 
regtioding  the  coarse  parta  that  remain,  and  adding  them. 

Portfirea  may  be  driven  in  a  cylinder  of  abeet  copper  or  tin,  supported  in  a 
hole  in  a  block  of  hard  wood  ;  bat  an  they  cannot  be  driren  ao  hard  in  this  way, 
the  proportion  of  mealed  powder  in  the  com poiilion  should  be  reduced  to  1  j  lb., 
in  order  that  the  portfire  may  not  bom  too  tut. 

I      100      |     900     : 


WJih_" 


W.di,  . . 

Depth 

Weight,  packed. . 


70 


The  boxes  are  made  of  white  pine  boards  0.T5  in.  thick,  the  *i 
together,  and  the  top  fastened  with  six  1  j  in.  screwa,  the  heads  countersunk 
and  covered  with  putty.  They  should  be  lined  with  waterproof  paper,  and 
punted  with  one  coat  of  olive  color — marked  on  one  end  with  the  number  and 
kmd  oTcontenta,  and  the  year  of  fabrication. 

Fuza  for  Mortar  &WZ».— Plate  17. 


Wooden  fuzes  for  mortar  service  are  made  of  beech,  ash,  or  linden,  seasoned 
anil  free  from  knots.  They  are  bored  in  ihc  lathe  and  ilia  exterior  19  graduated 
into  inches  and  tenths,  (commencing  at  tho  bottom  of  the  cup,)  by  means  of  a 
steel  gauge  applied  to  it  in  the  lathe. 

Compositions  for  Mortar  Fuze*. 


(  For  10-ir.ch  and  8-inch 

i      marten,  light. 

(  Fur  13-inch  and  10-inch 

For  oMnch  howlers. 

The  composition  must  lie  well  pulverized,  thoroughly  mixed  with  the  hands 
and  sifted-  As  the  lime  of  burning  will  vary  a  little  according  to  the  quality  of 
the  materials  used,  (especially  of  the  mealed  powder,)  a  few  trials  should  be 
made  to  determine  the  exact  composition  in  each  case. 

Driving,  The  articles  necessary  for  driving  fazes  ere :  Blocks  with  holes  of 
the  aizc  of  the  fuze — mallrlj — sttii  dnfla,  ahod  with  copper — copper  ladles,  10  con- 
tain sufficient  composition  to  make  1  diameter  of  the  bore  in  height  whan 
driven — copper  pans — meulrd  pmetUr—fiae  compoiilion. 

In  driving  fuzes,  be  careful  to  put  in  equal  quantities  of  composition  each 
time,  by  passing  a  drill  over  the  ladle,  to  take  off  the  composition  along  the 
edges;  keep  the  strokes  as  regular  aa  possible,  giving  always  the  same  number 
and  with  the  same  force  to  each  ladle  full  of  composition.  The  pan  with  die 
composition  must  not  be  placed  on  the  driving  block,  j3  I  he  sulphur  would  col- 
lect together,  and  would  separate  from  the  rest  of  the  composition. 

13-in.,  10-ui.,  and  8-in.  fuzes  arc  driven  with  awHeta  that  weigh  1  lb. ;  snialler 
fuzes,  with  mallets  weighing  J  lb.  and  '  lb. ;  21  blows,  in  volleys  of  3,  are  given 
to  every  ladleful  of  com  position,  in  fuzes  over  24-pdr.,  the  drift  being  raised 
after  each  volley ;  15  blows  to  each  ladleful,  in  smaller  fuzes. 

One  man,  in  10  hours,  can  drive  50  13-in.,  80  S-in.,  ISO  to  ISO  smaller  fuze?. 
at  always  be  driven  to  the  same  height,  for  which  purpose  the  last 
drift  must  be  marked.  They  are  primed  with  mealed  ponder,  driven  with  the 
le  force  as  is  applied  to  a  ladleful  of  composition.    The  space  left  in  the  bore 


: 


278  CHAP.    X. — AMMUNITION  AND  FIREWORKS. 

of  the  fuze,  for  the  mealed  powder,  ie  ahnut  0.3  in.  The  cup  is  filled  with 
mealed  powder  in.-ji.-iK  ml  witli  .•piiits  d  I"  wine  or  sluing  whiskey:  when  dry,  il 
is  covered  with  a  small  piece  of  paper,  ovti  wliic-li  i.s  pjstol  li  cap  of  strong,  wa- 
ter-proof paper,  marked  with  the  number  of  seconds  the  fuze  burns  to  the  inch. 
For  prescrvni  ion  usiil  t  ran -pollution,  the  fuze  i.-  cupptd  v.-ilh  waior-  pro  of  paper, 


t  packed  v 


linen,  or  eerge,  tied  on,  and  lackered, 
lined  with  water-proof  paper 

Fuzes  may  be  driven  with  blind  Jin  composition,  which  will  not  discover  the 
flight  of  a  shell  in  the  night: 

Compositions ;  Mealed  powder.  Sifted  wood  ashes. 

1 6  parts ; 4    parts. 

2 16  parts 9J  parts. 

One  Jndleful  of  the  coninijit  fu at  ■■.■jiij|  .r.-;iti.-in,  or  of  mealed  powder,  must  be 
driven  in  the  top  of  theso  fuses. 

Fuzes  for  Field  Service. 

The  fuze  fnr  field  sheila  and  spherical  case  consists  of  a  pa/itr  case,  which  il 
charged  with  fuze  composition,  nnd  is  inserted,  at  the  time  of  loading  the  gun, 
into  aioowknpiug  previously  driven  into  the  fuze  hole,  as  described  at  page  254. 

Making  the  paper  cases.  The  case  is  made  of  a  strip  of  smooth  paper,  rolled 
hard,  on  a  mandril  0.35  inch  diameter,  and  glued,  afar  the  first  turn,  with  isin- 
glass glue.  The  strip  of  paper  is  in  the  form  of  a  rectangle  joined  to 
it  is  rolled  from  the  large  end. 

Whole  length  of  the  paper. . 
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FUZE  COMPOSI- 
TIONS. 

MEALED  POWDER. 

SULPHUR. 

TIME  OP  BURN- 
ING 1  INCH. 

COLOR  OF 
FUZE. 

1 

1 

8 

8 
8 

0. 
3. 

3.5 
4.0 

2  seconds. 
3 

4  " 

5  " 

Black. 
Red. 
Green. 
Yellow. 

2 

3 

4 

The  materials  must  be  thoroughly  incorporated  by  being  carefully  ground  to- 
gether with  a  mujler.  The  composition  should  always  be  tried  before  driving 
many  fuzes,  as  the  time  of  burning  is  subject  to  variation,  according  to  the  qual- 
ity of  the  materials  and  their  manipulation. 

One  pound  of  composition  is  required  to  charge  100  fuzes. 

Charging  the  fuze.  The  case  is  set  in  a  brass  die,  made  in  two  parts  which 
are  held  together  by  a  strong  ring  or  socket  inserted  in  a  block  of  wood.  The 
composition  is  driven  in  the  usual  manner  with  a  half  pound  mallet,  with  15 
blows  to  each  ladleful  of  composition ;  one  ladleful  makes  a  length  of  0.25  inch 
in  the  fuze. 

Cutting.  The  fuze  is  next  put  into  an  iron  gauge,  the  bore  of  which  has  the 
same  taper  as  the  fuze,  and  it  is  cut  off  at  both  ends,  with  a  saw,  or  sharp  knife, 
to  the  proper  length.  It  is  then  stained  the  proper  color,  according  to  the  com- 
position used. 

Interior  diameter  of  cutting  gauge  \  «  £P— ; ; ' ; ; ;  ^  in£h' 
Length 1.         " 


Fuzes  for  heavy  Guns,  Cohtmbiads  and  Howitzers. 

These  fuzes  are  made  in  a  similar  manner  to  those  for  field  service.    Their  di- 
mensions  are  as  follows : 


Paper  for  the  ease.  < 


'  Whole  length 19.     inches 

Length  of  rectangle.  6. 

Wid  th  of  rectangle .  2 .  25 

Width  of  small  end.  0.4 


u 

it 

(( 


I  Diameter  at  top 0.53 

"       at  bottom 0.4 

Length 2. 

Diameter  of  composition 0.3 


iC 


S,**,     -w  -«-       -.~ 


PERCUSSION  C 

To  prepare  Iht  fulminate  of  mercury.  In  a  glass  retort  or  boltle,  holding  about 
half  a  gallon,  dissolve  10  oz.  of  pure  mercury  in  5.5  lba.  of  nitric  acid  of  the 
specific  gravity  of  1.40.  The  solution  may  be  made  at  the  ordinary  tsmpora- 
ture  of  the  air  in  summer;  in  winter  it  is  facilitated  by  placing  the  retort  in  a 
water  bath  heated  to  about  120°.  The  vapors  which  come  over,  being  very 
deleterious,  must  not  be  inhaled. 

When  the  solution  is  complete,  pour  the  liquor  into  aglass  vessel  with  a  wide 
mouth,  or  a  glazed  stone  jar,  of  the  capacity  of  8  or  10  gallons,  into  whidi  5.7S 
lbs.  of  alcohol,  of  the  BpeciGe  gravity  of  D.8i,  haic  been  pre*,  iiiisly  poured — 
care  must  betaken  tti pour  Iht  nitrate  of  mercury  on  the  alcohol;  the  reverse  mode 
of  mixing  would  be  attended  with  danger.  This  operation  must  be  performed 
at  a  safe  distance  from  tho  fire,  as  the  fumes  of  ether  which  escape  are  highly 
inflammable,  and  great  heat  is  evolved  during  the  effervescence  which  ensues 
from  the  mixture.  When  red  fumes  begin  to  appear,  they  must  be  reduced  by 
adding  a  small  quantity  of  alcohol.  The  proportion  of  alcohol  used  in  the  whole 
operation  varies  according  to  the  quality  of  the  acid  and  alcohol,  nnd  perhaps 
the  stale  of  the  weather ;  the  proper  quantity  is  best  determined  by  trial  with 
the  materials  made  use  of. 

When  the  effervescence  has  ceased,  a  precipitate  of  fulminate  of  mercury  will 
be  found  at  the  bottom  of  the  vessel  j  this  must  be  repeatedly  washed  in  soft 
water,  until  the  water  no  longer  reddens  litmus  piper.  The  fulminate  is  in  the 
form  of  very  small  crystals,  of  a  light  grey  color  nin.l  brilliiiiit  surface.  If  the 
operation  is  well  ptrlbrnk'd ,  no  meiiillii:  mercury  will  be  reproduced.  The 
weight  of  the  ['is  I  minute  \v\\un  ilrii'il  is  ah.jui  13  per  will,  greater  than  thai  of  the 

If  [he  proper  proportions  are  not  used,  (or  if  the  malerials  are  not  of  good 
quality,)  ilie  product  will  be,  instead  of  fulminate,  an  impalpable,  yellow  pow- 
der, which  is  incombustible.  When  this  is  observed,  the  result  may  generally 
be  corrected  by  varying  the  proportion  of  alcohol  in  the  mixture. 

The  fulminate  of  mercury  is  kept  under  water,  in  jars  or  wide  mouthed  bottles, 
holding  about  3  lbs,  each,  which  should  be  preserved  from  frost. 

To  prepare  the  percussion  potcder:  Tin:  if  iter.  Is  ■!'■:. n,.',il  from  the  fulminate,  and 
(he  latter  is  partially  dried,  until  it  contains  only  30  per  cent,  of  moisture.  In 
this  state  it  is  mijed  with  60  per  cent,  of  its  weight  of  refined,  pulverized  salt- 
petre ;  the  paste  is  worked  with  a  spatula  and  a  wooden  muller,  on  a  wooden 
table,  until  the  ingredients  are  intimately  mixed  While  still  in  a  moist  state, 
is  passed  through  a  common  hair  sieve;  il  is  llien  dried,  with 
sun,  or  in  a  room  warmed  by  flues.     When  quite  dry,  it  ia 
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pissed  through  a  hair  sieve,  by  rubbing  it  wiih  the  hand,  or  with  a  leather  pad, 
bo  aa  to  reduce  it  to  a  fine  grained  powder,  but  not  to  dust,  when  it  ia  naif 
for  use. 

The  dried  powder  is  put  into  varnished  wooden  or  paper  boxes,  holding  about 
half  a  pound  each,  which  should  be  kept  in  a  small  magazine,  standing  apart 
from  other  buildings. 

Charging  the  oafs.  The  charge  of  each  cap  ia  half  a  grain  of  percussion 
powder,  which  is  put  into  (he  cap  and  compressed  by  machinery  contrived  fcr 
the  purpose.  In  one  of  these  machines,  (made  at  Washington  Arsenal,)  tie 
eaps  are  placed  by  hand  and  the  powder  La  supplied  from  a  small  hopper. 

In  Wright's  machine,  the  charging  is  combined  with  the  apparatus  for  making 
(he  caps.  The  caps  are  taken  up  as  they  are  formed,  and  they  are  changed  nod 
pressed  without  handling;  this  machine,  being  supplied  with  the  copper  in  aaeetl 
and  the  percussion  powder,  delivers  the  caps  ready  for  being  varnished,  at  the 
rate  of  5,000  an  hour. 

Virntshing  the  tips.  In  order  to  fix  the  charge  in  the  cap  and  to  protect 
it  from  the  effects  of  moisture,  a  drop  of  varnish  ia  put  into  each  cap. 

To  prepare  the  varnish.  Dissolve  1  lb.  of  the  best  gum  shellac  in  1  quart  of 
rectified  alcohol,  containing  95  per  cent,  nf  pure  spirit.  The  solution  is  made 
at  the  ordinary  temperature  of  the  air  in  summer;  it  requires  about  30  days, 
during  which  it  must  be  frequently  stirred.  The  operation  is  found  to  be  much 
hastened  and  facilitated  by  putting  the  materials  into  a  small  rolling  barrel  made 
of  tin,  which  is  kept  in  motion  by  the  power  which  moves  the  machines. 

1  quart  of  alcohol  and  1  lb.  of  shellac  make  1.46  quart  of  varnish;  a  small 
quantity  of  alcohol  is  occasionally  added  for  thinning  the  varnish  when  it  is  used. 
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and  may  be  kept  2  or  3  days  more  in  a  temperature  of  about  120°,  before  they 
are  packed  in  boxes'. 

Fifteen  quarts  of  varnish  are  required  for  1,000,000  of  caps,  and  about  3  quarts 
of  alcohol  for  thinning  the  varnish  and  cleaning  the  tubes. 

Weight  of  1,000,000  caps  charged  and  varnished,  1,233  lbs. 

Packing.  The  caps  are  put  into  bags  of  strong  linen,  10,000  in  a  bag.  These 
bags  are  made  like  cartridge  bags  for  field  service;  6  in.  diameter  and  13.5  in. 
deep.    They  are  marked  with  the  pjace  and  date  of  fabrication. 

Weight  of  bag,  with  10,000  caps,  12.5  lbs. 

Ten  of  these  bags  are  packed  in  one  box. 

The  packing  boxes  are  made  of  white  pine,  1  in.  thiek  ;  the  aides  and  ends 
dovetailed  together.  The  top  is  fastened  with  six  2-inch  wood  screws.  They 
have  brackets  for  rope  handles,  on  the  ends. 

Interior  dimensions  of  .box:  length  30  in.;  width  12  in. ;  depth  9.5  in. 
Weight  30  lbs. 

The  bags  are  packed  tight  in  tow.  The  boxes  are  lined  with  thick  paper; 
they  are  painted  olive  color,  and  marked  on  the  ends  with  the  number  and  kind 
of  contents  and  the  date  of  fabrication.  The  place  and  date  of  fabrication  are 
marked  also  on  the  inside  of  the  cover. 

Weight  of  box  packed  with  100,000  caps,  155  lbs. 

Materials  required  for  1,000,000  Caps. 

For  the  caps:     1,800  lbs.  sheet  copper,  of  which  about  one-third  is  returned  in 

scraps. 
For  the  powder:    43  lbs.  mercury. 
382  lbs.  nitric  acid. 
400  lbs.  alcohol. 
24  lbs.  saltpetre. 
For  the  varnish:    10.25  lbs.  gum  shellac. 

13  quarts  alcohol. 
For  bags  :  32  yards  of  brown  linen,  £  yard  wide. 

For  boxes:  200  feet  of  white  pine  boards. 

Friction  Primers  jor  Cannon. 

A  friction  primer,  for  cannon,  consists  of  a  tube  charged  with  gunpowdej,  to 
the  top  of  which  is  fastened  a  cup  containing  friction  powder,  which  is  exploded 
by  means  of  a  slider  pulled  out  with  a  lanyard. 

The  tube  is  made  of  sheet  brass  No.  22;  it  is  formed  by  drawing  a  strip  °f 
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brass  .65  in.  wide  and  3  or  4  feet  long,  through  a  hole  0.195  in.  diameter,  md 
cutting  it  into  lengths  of  1.6  in.  One  end  of  the  tube  is  slit  into  four  pant 
0.075  in.  deep,  for  the  purpose  of  fastening  it  to  the  cup. 

The  rap  is  made  of  sheet  brass  No.  30,  cut  with  a  punch  into  pieces  1.8  in. 
by  0.65  in.,  with  a  hole  of  the  size  of  the  tube. 

The  slit  end  of  (he  tube  is  passed  through  the  hole  in  the  cup,  and  the  endi 
are  turned  over  and  hammered  down  close,  to  secure  it  in  place. 

The  slider  is  made  of  sheet  brass  No.  22,  cut  into  strips  3.3  in.  by  0.2  in.  nut 
doubled  lengthwise  over  a  mandril  0.2  in.  diameter,  which  forma  the  eye  for  lit 
hook  of  the  lanyard. 

The  bottom  of  the  cup  and  one  side  of  the  slider  are  made  rough. 

Charging.  A  charge  of  /our  grains  of  friction  powder,  in  a  moist  slate,  ii 
spread  in  the  cup,  sod  the  slider  is  placed  on  it,  with  the  rough  side  next  lb 
powder ;  the  sides  and  ends  of  the  cup  are  then  doubled  over  the  slider  utd 
pressed  down  firmly  on  it. 

The  tube  is  filled  like  common  priming  tubes,  with  a  paste  of  mealed  powdo 
moistened  with  whiskey ;  a  wire  is  passed  in  it,  to  leave  an  opening  in  the  tube. 

Varnishing.  The  primers  are  coated  all  over  with  a  lacker  of  asphalUun 
dissolved  in  spirits  of  turpentine,  or  with  shellac  varnish.     When  dry,  they  in 

Friction  powder.  The  powder  is  composed  of  equal  parts  of  chlorate  if 
pnUah  and  sulphtirtl  of  antimony,  moistened  with  alcohol  and  mixed  together  is 
a  wet  state. 

Laniard.  The  lanyard,  for  pulling  ofF  the  primers,  is  a  piece  of  strong  cod 
line  (about  -2  in,  (hick)  12  feet  long;  to  one  end  is  attached  a  small  iron  Ibot, 
with  an  eye  for  the  line,  and  to  the  other  end,  a  wooden  toggle  .75  in.  diameter, 
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Percussion  Primers  for  Cannon. 

CuMrosiTiou:  J  of  fulminating  mercury  and  J  of  the  following  en  in  position  - 

Chlorate  of  potash G 

Sulphur 1  j 

Gunpowder 1 

Antimony S 

To  prepare  this  composition :  Grind  the  chlorate  of  potaxh  on  H  marble  slab,  with 
a  little  water;  add  the  antimony  and  rub  them  well  together,  with  water  enough 
to  make  a  stiff  paste  ;  then  add  iho  sulphur  nod  the  gunpowder  successively,  and 
mix  the  whole  thoroughly.  The  composition  must  be  kept  in  glass  or  tin ; 
when  dry  ilexplodes  by  percussion. 

To  make  the  primers:  Add  the  fulminating  mercury  to  the  above  composition 
in  a  moist  state,  and  mis  them  together,  on  glass  or  marble,  with  a  wooden  or 
ivory  spatula;  mould  this  paste  into  lozenges, 0.4  inch  diameter  and  0.04 
inch  thick  ;  put  the  lozeiigi  s  between  livo  ci miliar  pieces  of  musket  cartridge  pa- 
per O.fi  inch  diameter,  which  are  united  by  isinglass  glue  and  pressed  firmly  to- 
gether; dry  them  and  cut  the  paper  with  a  circular  cutter  0.6  inch  in  diameter. 
Coat  the  primers  with  mastic  varnish,  or  a  solution  of  sealing  wax  in  spirits 
of  wine,  or  with  other  water  proof  varnish  ;  keep  them  in  glass  bottles. 

The  cup  of  a  quill  tube  may  also  be  used  to  contain  the  fulminating  composi- 
tion, the  barrel  of  the  tube  hem*  uliawal  -.villi  title  powder. 

Or  the  wafer  may  be  made  to  form  the  bottom  of  n  paper  cap,  which  fits  on 
the  hammer  of  the  lock. 


FIREWORKS  FOR  SIGNALS.  J,lt;llTs.  AND  IXC  END  Li  RV  PURPOSES. 
All  dry  compositions  must  be  well  mixed,  first  by  the  hinds,  and  then  by 
being  paoaf.'il  .■■  ...  'ha flue  hair  twn,  to  order  tbtJ  the  ingredients 

may  be  thoroughly  incorporated.  In  mixing  compositions  which  require  the  use 
of  fire,  the  greatest  precautions  are  necessary,  particularly  for  those  in  which 
gunpowder  enters.  The  dry  parts  of  the  Co  nip  us  it  ion  may,  generally,  he  mixed 
together  first,  and  put  by  degrees  into  the  kettle  when  the  other  ingredients  are 
fluid,  being  well  stirred  all  the  lime.  When  the  dry  ingredients  are  very  inflam- 
mable, the  kettle  must  not  only  be  taken  n0'  from  the  fire,  but  the  bottom  of  it 
must  be  dipped  in  water,  to  prevent  the  possibility  of  accidents. 


iiiM 
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Signal  Rocket*. 

Implements.  Formtrs,  for  rolling  the  cases  on — roHingiencA — calliperi,(i>T  nits- 
suring  the  diameter  of  the  case — 3  hollov:  drifts,  bored  to  admit  the  spindle  of  tie 
mould— 1  solid  drift—, former  for  (he  cone— former  for  the  pot— mould  end  ipiiuJe— 
charging  ladle — mo&Ja— frnioes— scissors— gimlttt,  for  piercing  the  clay  hesii— 
press  and  crank,  for  rolling  the  cases — choking  machine. 

The  dimensions  of  moulds,  implements,  and  rockets  are  proportioned  to  lit 
diameter  of  the  orifice  of  the  mould,  or  the  exterior  diameter  of  the  rocket.  Tt* 
usual  sizes  ere  1.5  in.  and  Q  in. 

Hsightof  the  base  of  the  mould 1    diameter  of  the  orifice. 

Height  of  the  mould 6|  " 

Exterior  diameter  of  the  mould 1J  " 

Height  of  the  spindle 3|  " 

Nipple i 

Length  of  the  screw  of  the  spindle  1 


Thickness  of  the  t  At  the  top £,  " 

spindle t  At  the  bottom ,  " 

Thickness  of  the  ( At  the  top j  " 

nipple (  At  the  bottom }  " 

Thickness  of  the  base  equal  to  its  height.  • 

Moulds  for  rockets  are  cast  in  one  piece  and  bored  to  the  proper  calibre. 

Spindles,  with  their  nipples,  are  made  of  cast  steel;  the  base  and  screw,  of  iron. 

Drifts  and  formtrs  are  made  of  brass,  or  of  hard  seasoned   wood.     Tk 

wooden  drifts  are  tipped  with  copper  ,  of  an  inch  thick,  which   is  let  into  the 

wood  without  exceeding  the  size  of  the  drift — the  first  drift  is  pierced  so  u  to 


Interior  dhuneter  of  racket  rase |  e 

Height  of  former 10 

flat  drift  without  the  handl 53 


i2ml  drift 
3d  drift 
16  drift 
former  for  pot. . 
farmer  for  cone. 

fformer 

1  drift , 


f 


(bane  of  cone If 

The  former  for  cones  has  a  handle  3  inches  lolly  in  the  centre  of  the  base. 

Making  rocket  cases.  A  sheet  of  paper  No.  i  makes  3  strips  for  a  2-in.  or  an 
1.5  in.  rocket,  by  'jutting  it  panillel  to  the  short  or  the  long  side  respectively. 
The  former  is  firat  enveloped  with  a  sheet  of  strong  smooth  paper  which  is 
pasted  after  the  first  urn,  and  rolleci  tight  in  the  press  ;  the  other  strips  of  paper 
are  then  rolled  on  the  former  in  the  same  manner,  until  the  cose  has  attained  the 
requisite  size. 

To  choke  the  case.  Wrap  a  piece  of  strong  paper  over  it,  at  the  joint  in  the 
former.tt!  prerent  the  cord  from  chafing  it;  take  a  turn  around  it  with  the 
choking  cord,  and  press  on  the  treadle,  turning  the  case  at  the  same  time,  and 
drawing  out  the  small  part  of  the  former  as  the  paper  contracts;  wrap  the  choke 
firmly  with  strong  twine.  Let  the  case  dry  slowly,  and  when  perfectly  dry, 
trim  it  to  the  proper  length,  so  that  the  distances  from  the  middle  of  the  choke 
to  the  bottom  and  top  of  the  case  shall  be  equal  to  the  distance  from  the  bottom 
of  the  spindle  to  the  bottom  and  top  of  the  mould  respectively- 


,„„„„„-,,, 

Nitre. 

Sulphur. 

Charcoal. 

Steel  filings.    1 

1 

2 

3 

16 
10 

8 

2 

a 

6 
3 

3 

4 

Driving  hochits.  The  composition  must  be  well  mixed  by  passing  it 
through  line  sieves  and  by  rubbing  it  in  the  hands;  the  charcoal,  being  the 
li£jit(.~t  ingredient,  must  be  added  after  the  nitre  and  sulphur  have  been  mixed; 
steel  filings  or  antimony  should  be  added  after  the  charcoal.  Whilst  driving  the 
rocket,  the  composition  must  be  frequently  stirred  to  prevent  the  settling  of 
these  heavy  materials  to  the  bottom.  The  clay  which  in  driven  in  the  top  is 
pierced  with  it  gimlet  to  the  composition ;  through  this  hole  the  fire 
tales  to  the  bursting  charge  in  the  riot  which  contains  the  i 


A 
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To  pat  the  can  in  the  moaltl.  Place  it  with  the  choked  end  down,  oxer  the 
spindle,  and  settle  it  with  a  mallet  until  it  reels  on  the  base  of  the  spindle;  then 
set  the  mould  over  it  and  key  it  to  the  base. 

To  ilrite  the  racket.  The  hollow  driftsare  first  used,  taking  the  shorter  drifts 
as  the  case  fills,  until  the  composition  reaches  the  top  of  the  spindle;  then  drin 
1  diam.  in  height  with  the  solid  drift,  cover  this  with  a  patch  of  stiff  paper  cat 
to  fit  the  case,  and  over  this  patch  drive  a  wad  j  diam.  high,  of  clay,  or  of 
plaster  of  Paris  slightly  moistened  with  water. 

Rockets  are  sometimes  driven  solid  throughout,  and  afterwards  bored  with  > 
tap  of  the  form  of  the  spindle. 

A  rocket  is  primed  with  a  piece  of  quick-match  about  3  feet  long,  which  a 
coiled  in  the  bottom  of  the  case,  and  covered  with  a  cap  of  strong  paper  putsi 
down  or  tied  in  the  choke. 

The  force  to  be  employed  in  driving  rockets  depends  on  their  size:  A  rodto 
1.5  in.  diam.  receives  25  smart  blows,  and  a  3  in.,  30  blows  of  the  mallet,  cs 
each  ladle lul  of  composition. 


Case  ready  for  charging  . . 

Case  charged 

Rocket  finished 


Pot  j  ran  bocieti,  are  made  of  rocket  paper  ;  two  or  three  turns  of  paper  are 
tolled  upon  a  former  of  the  same  diameter  as  the  rocket,  being  well  pasted,  except 
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1  in  slips,  which  being  well  pasted,  unite  with  iho  aides  n?  the  rocket  or 

d  firmly  secure  the  interior  cone  ;  a  narrow  slip  of  fine  pnper  is  then  pasted 
ii  of  (he  exterior  cone,  as  a  finish  to  the  head  of  the  rocket. 

ore  made  of  dry  pine  or  oilier  light  wood  ;  the  length  is 
49J  diameters,  or  9  times  the  length  of  the  esse  ,  the  large  end  which  is  ntlached 
:  rocket  is  j  the  exterior  diameter  square,  diminishing  to  one  half  of  that 
thickness  at  the  lower  end ;  in  the  largo  end,  a  groove  is  mode  of  n  length  £  that 
of  the  rocket  case,  in  which  ihe  rocket  is  tied;  the  end  of  the  stick  is  beveled 
off,  to  present  less  resistance  to  the  air;  just  below  this  bevel,  and  also  opposite 
to  the  choke  of  the  rocket,  notches  are  cut  oui  to  receive  the  twine  with  which 
the  rocket  is  fastened  to  the  stick.  The  poise  of  rockets  should  be  verified  by 
balancing  them  on  a  knife  edge.  Those  of  an  exterior  diameter  under  ]  J  in. 
should  be  balanced  nt  3  diameters  from  the  neck  ;  those  of  a  diameter  between 
thai  and  3  in,,  at  2±  diameters ;  and  those  ofgreuter  dimensions,  at  2  diameters. 
All  these  dimensions  and  precaulions  should  be  strictly  observed,  for  if  the  stick 
be  too  light,  the  rocket  will  not  rise  vertically,  and  if  the  slick  be  too  long  and 
heavy,  it  will  rise  slowly  and  not  arrive  at  its  proper  height. 
Decorations  for  Rockets. 

The  pots  of  rockets  are  charged  with  various  decorations,  as  stars,  strpcats, 
gcldrtrin,  rain  of  fire,  matrons,  erncfrers,&c.,  and  with  about  half  a  charging  ladle- 
ful  of  powder. 

Stasis  are  the  most  beautiful  decorations  of  rockets.  They  ore  made  by 
driving  the  composition,  moistened  with  alcohol  and  a  small  quantity  of  gum 
arabic  solution,  in  portfire  moulds  without  any  paper  case,  and  with  a  moderate 
number  of  blows;  they  ore  cut  into  lengths  of  about  J  of  on  inch  and  dredged 
with  mealed  powder.  A  more  expeditious  and  better  mode  of  making  them  is, 
to  mould  them  in  a  brass  cylinder  of  the  diameter  desired  for  the  stars,  and  push 
them  out  with  a  rammer,  cutting  them  into  proper  lengths  as  they  are  formed. 
Stars,  after  being  dredged  with  mealed  powder,  must  he  dried  in  the  shade. 
The  gum  ambic  used  in  star  composition  is  intended  to  give  such  comristeney  to 
the  stars  that  the  explosion  of  the  head  of  the  rocket  may  not  break  them  in 
pieces  and  thereby  destroy  the  effect. 


COHrOIITIONS. 

Nitre. 

Sulphur. 

Mesled  powder 

Antimony. 

» 

16 

16 
16 

8 
7 

8 

3 
4 

4 

1.5 
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Btnmi  are  driven  in  mull  cases  mode  of  rocket  paper  or  playing  audi, 
rolled  over  a  former  0.4  inch  in  diameter  and  covered  with  two  thickneaKi  of 
strong  fine  paper,  the  laat  tarn  of  which  ia  pasted.  When  dry,  these  cases  are 
choked  at  one  end,  without  being  entirely  closed,  and  are  then  charged  about  j 
of  their  length  with  com  position,  by  means  of  a  smalt  mallet,  a>  drift  and  a  block 
of  wood  with  a  hole  bored  in  it,  to  receive  nearly  the  whole  length  of  the  ease. 
The  case  is  choked  over  the  composition,  and  the  remainder  of  it  is  nearly  nils! 
with  mealed  powder,  upon  which  a  small  paper  wad  ia  placed  ;  a  clay  head  is 
then  driven  on  it  and  the  end  of  the  case  turned  down,  to  secure  it;  the  other 
end  ia  opened  with  a  punch  and  primed  with  priming  paste,  or  a  small  strand  of 
quick  match.  Serpents  are  placed  perpendicularly  in  the  pot,  with  the  primed 
end  downwards. 
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Gold  bain,  is  made  in  the  same  manner  as  stars,  observing  to  cat  or  mould 
the  composition  into  pieces  of  equal  size.  The  effect  of  thia  decoration  isbeso- 
tiful  and  it  is  less  troublesome  than  aerpeita. 


HOCKBTS FIBB  STONE.  289 

ped  fine  is  pill  inlo  the  pasle,  and  rolled  into  small  balls  about  thr  size  of  buck- 
(hot  |  when  they  have  imbibed  sufficient  composition,  they  are  rolled  in  mealed 
powder  and  dried. 

Mabhons,  are  cubes  filled  with  groined  powder,  and  enveloped  with  two  or 
three  layers  of  strong  twine  or  marline  ;  to  give  them  more  consistency  they 
are  dipped  in  kit ;  they  are  primed  by  punching  a  small  hole  in  one  corner  and 
inserting  quick  match.  They  are  made  of  strong  pasteboard,  cut  into  the  form 
of  a  parallelogram  whose  sides  are  in  the  proportion 'of  3  to  5,  divided  by  4  cuts 
from  each  side  extending  -j  of  the  width  and  at  equal  distances  apart,  which  pre- 
pare the  paper  for  folding  into  the  form  of  a  cube  of  the  size  of  one  of  the  small 
squares  thus  marked  out. 

PicKtua  buckets.  The  slicks  are  lied  up  in  bundles;  the  rocket  case  is 
Wrapped  with  .tow  so  as  to  be  larger  than  the  pot,  the  low  being  confined  with  a 
piece  of  twine  long  enough  to  tie  on  the  stick.  The  rockets  are  placed  in  a  box 
on  a  bed  of  tow  laid  under  the  choke,  and  they  are  pressed  closely  together ;  tow 
is  then  carefully  stuffed  in  between  the  heads  of  the  rockets ;  each  tier  is  also 
covered  with  tow. 

War  Rockets. 

The  cases  of  war  rockets  are  made  of  sheet  iron,  lined  with  paper,  or  wood 
tetieer.  The  head  is  of  cast  iron,  and  may  be  either  a  solid  shot,  or  a  shell 
with  a  fuze  communicating  with  the  rocket  composition.  The  case  is  usually 
charged  solid,  by  menns  of  a  ram,  or  a  press,  and  the  core  is  then  bored  out. 

The  dimensions  of  war  rockets  are  indicated  by  the  exterior  diameters  of  the 

These  rockets  have  been  made  of  two  kinds,  viz: 

1.  The  Congrfce  rocktt,  which  has  a  directing  stick  fastened  to  ihe  tail  piece, 
in  the  axis  of  the  rocket. 

3.  Hnle't  roektl}  which  requires  no  stick,  its  direction  being  maintained  by  a 
peculiar  arrangement  of  holes  in  the  tail  piece,  through  which  the  /lamejiesues. 

War  rockets  are  usually  fired  from  tubes  or  troughs,  mounted  on  portable 
stands,  or  on  light  carriages. 

For  some  memoranda  of  the  ranges  of  Hale's  rockets,  stj  Chapter  XIII. 
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Regulus 
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Pulverize  these  materials  separately  ;  mix  them  with  the  hands,  and  sift  them 
three  times.  In  a  furnace  of  the  second  kind,  (p.  330,)  or  in  an  iron  kettle  in  the 
Open  air,  melt  together  1  part  of  mutton  tallow  and  t  of  turpentine;  add  the  above 
composition,  a  email  quantity  st  a  time,  stirring  the  mixture  constantly  with 
large  wooden  spatulas.  Let  one  portion  of  the  composition  be  melted  before 
the  next  is  added,  and  work  with  great  precaution,  to  prevent  it  from  taking  fire. 
The  composition  is  cast  into  cakes,  or  into  cylindrical  moulds.  These  moulds 
are  made  of  paper  and  are  of  two  sizes:  No.  1,  for  13-in.  and  10-in.  shells;  No. 
2,  for  8-inch,  43-pdr  and  33-pdr.  In  the  axis  of  the  cylinder  a  small  paper  tube 
is  pieced ,  to  contain  the  priming.  The  cases  of  the  moulds  are  about  .05  is. 
thick ;  they  are  made  by  rolling  rocket  paper  on  a  former,  and  fastening  it  with 
glue.    The  priming  lubes  are  made  with  4  turns  of  musket  cartridge  paper. 

Themoulds  are  supported  by  a  frame  of  wood,  in  the  bottom  part  of  which 
are  fastened  a  number  of  spindles  to  support  the  priming  tubes.  To  the  upper 
part  of  this  frame  a  tin  pan  is  fixed,  having  cylindrical  spouts  attached  to  the 
under  side,  to  support  the  upper  ends  of  the  moulds ;  the  frame  may  contain  SO 
moulds  in  two  rows. 

When  the  composition  has  become  solid,  take  the  cylinders  out  of  the  frame, 
and  trim  them;  charge  the  priming  tubes  with  the  composition  No.  1  for  mortar 
fuzes,  driven  with  31  blows  of  the  mallet,  and  dip  the  ends  of  the  cylinder  in 
mealed  powder. 
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Valenciennes  Composition. 

Nilre 50  porta. 

Sulphur 28     " 

Antimony 18      " 

Rosin 6     " 

The  composition  is  cast  in  cylindrical  copper  moulds  6  inches  long,  of  a 
diameter  to  suit  the  shell  in  which  it  is  to  he  used.  It  is  used  as  mi  incendiary 
composition,  in  charging  sheila,  and  is  insetted  along  with  the  bursting  charge, 
in  pieces  as  large  as  the  shell  will  admit  without  interfering  with  the  fuze. 

Carcasses. 
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A  solution  of  equal  parts  of  white  turpentine  and  spirits  of 
turpentine,  incorporated  with  as  much  portfire  composition  as  will  give  the 
whole  a  comfirssii'jlr:  .MnsistKiicy  :  the  pnii.iirc  composition  must  be  previously 
mixed  with  a  small  quantity  of  finely  chopped  low.  When  properly  incorpo- 
rated, this  composition  is  compactly  pressed  into  the  carcass  with  a  drift,  so  as 
to  fill  it  entirely.  Sticks  of  wood  of  tibout  £  inch  diameter  are  then  inserted 
into  each  hole  of  the  carcass,  in  such  a  manner  as  to  meet  in  the  centre  of  the 
composition,  in  order  that,  when  they  are  withdrawn,  as  many  holes  shall 
remain  in  the  composition,  in  the  same  direction  ;  in  every  hole  thus  formed, 
insert  three  strands  of  quick-match,  of  a  length  sufficient  to  allow  of  their  being 
folded  over  the  edge  of  the  hole  two  or  three  inches  ;  some  dry  portfire  compo- 
sition must  then  be  pressed  into  the  interstices,  to  keep  the  quick-match  fast  in 
its  place.  Carcasses  may  be  filled  with  the  above  composition,  omitting  the 
Imp,  or  with  fire  stoat,  and  the  holes  may  be  bored  with  a  gunner's  gimlet 
before  the  composition  becomes  hard.  The  quick  match  must  be  coiled  into 
the  holes  and  secured,  until  the  carcass  is  wanted,  by  fastening  a  small  cotton 
patch  over  the  holes  with  kit. 

Common  shtlh  may  be  loaded  and  used  as  carcasses  in  the  following  manner  : 
The  bursting  charge  is  placed  in  the  bottom  of  the  shell  in  a  Uannel  bag,  over 
which  carcass  composition  is  driven  until  the  shell  is  nearly  filled  ;  then  insert  4 
strands  of  quick-match  which  must  be  secured  by  driving  more  composition 
These  shells,  after  burning  as  a  carcass,  explode. 
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Fire  Balls. 

Fire  balls  ere  projectiles  of  an  oval  shape  formed  of  sacks  of  canvas,  filled 
with  combustible  composition.  Thny  arc  used  to  light  up  the  enemy's  works 
and  are  loaded  with  shells,  to  prevent  them  from  being  approached. 

The  sacks  are  made  of  strong  and  close  canvas,  (sail  cloth,)  which  may  be 
cut  straight  and  gathered  at  the  ends;  or  more  neatly,  cut  in  three  gores  or 
curved  pieces,  to  form  a  ball.  They  are  made  of  two  or  three  thicknesses  of 
stuff,  according  to  its  strength,  and  the  pieces  are  sewed  together  with  strotg 
thread.  One  end  is  left  open,  or  the  bag  may  be  attached  to  an  iron  hoop, 
forming  a  mouth  for  charging  it ;  this  mouth  must  be  large  enough  to  admit  the 
shell  with  which  the  fire  ball  is  loaded.  After  being  sewed,  the  sack  is  turned, 
to  bring  the  seams  inside. 
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of  half  its 

weight  of  nitre  dissolved  in  an  equal  quaniity  of  water — crude  nitre  or  damaged 
gunpowder  may  be  used  for  this  purpose.     Evaporate  to  dryness,  stirring  fre. 
quently ;  then  spread  out  the  saw  dual,  to  become  perfectly  dry  before  being 
used. 

To  prepare  the  skell :    A  33-ndr.  shell  is  put  into  a  13-mch  fire  ball ;  a  24-pdr., 
into  a  10-inch  ;  a  12-piir.,  into  an  8-inch.     The  shell  being  charged  with  pow. 
der,  put  in  a  alow  fufe.     Dip  the  tarred  link  into  ihe  melted  rosin,  pitch,  and 
tallow,  and  fasten  it  wilh  twine  to  the  shell,  around  the  fuze  hole. 

To  charge  Ikt  sack  :    Put  in  the  soft  composition  to  Ihe  height  indicated  in  the 
table,  and  level  it  with  a  spatula;  put  in  the  shell,  with  [he  tarred  link,  the  fuze 
downwards  ;  fssten  the  shell  down  with  twine  passed  through  the  sides  of  tho 
sack,  or  with  a  piece  of  canvas  sewed  to  Ihe  sides.       Fill  the  sack  wilh  compo- 
sition to  the  proper  height  above  the  shell ;  put  ihe  additional  quantity  of  drf 
cornposilion  in  a  heap  in  the  centre  nf  the  sack,  and  finish  filling  it  with  the  soft 
composition.    Close  ihe  mouth  by  sewing,  or  tying  the  pieces  together. 

The  iron  bottom;  The  bull  is  furnishd  with  an  iron  bottom,  to  prevent  it  from 
being  broken  by  the  force  ofthe  charge  in  the  mortar.    These  bottoms  pre  made 
of  plate  iron  3-16  in.  thick. 

SIMMSlOKs. 
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The  iron  in  cut  in  a  circular  form,  heated  and  ] 
titer,  in  a  concave  wntinYn  former ;   it  is  again  he 
former.     It  is  then  put  into  a  lathe,  where  the  oute 
fered  to  the  thickness  of  1  in. 

The  iron  bottom  is  attached  lo  the  ball  with  Ihe 
Lbs 

artly  shaped  with  a  aei  ham 
ted  and  finished  in  an   iroi 
-  edge  is  trimmed  and  ciiam 

following  cement: 
Oz. 
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The  materials  for  the  cement  arc  melted  successively  over  a  slow  fire,  and 
the  brick  dust  is  stirred  in  last. 

The  iron  bottom  is  filled  about  one-third  full  with  the  cement,  and  the  loaded 
end  of  the  fire  ball  is  inserted  in  it  and  left  to  cool. 

The  ball  is  next  covered  and  strengthened  with  a  net  work  made  of  spun  vara 
or  cord,  from  0.25  to  0.5  inch  [hick,  according  to  the  size  of  the  ball.  This  net 
work  is  commenced  at  the  bottom  of  the  sack,  and  terminates  at  the  top  in  > 
Urong  loop,  which  forma  a  handle  for  carrying  the  ball.  The  ball,  when  fin- 
ished, should  pans  through  the  large  shell  gauge.  Fire  balls  are  (lipped  in  i 
composition  of  equal  parte  of  pitch  and  rosin, made  warm." 

To  prime  the  latfi:  Make  4  holes,  about  3  in.  below  the  top,  by  driving  in 
greased  wooden  pins,  1  in.  diam.  and  2  in.  deep.  When  the  bait  in  to  be  primed 
take  out  these  pins  and  fill  the  holes  with  fuzes,  or  with  fuze  com  position,  dnitn 
as  in  a  fuze,  and  with  two  strands  of  quick  match,  held  fast  by  the  composition; 
leave  room  in  the  priming  hole  for  coiling  the  quick  match,  and  cover  it  with  a 
piece  of  canvas  fastened  with  4  nails. 

The  balls  are  not  primed  until  they  are  to  bp  fired. 

Light  Bath. 
Light  Wis  are  made  in  the  same  manner  as  fire  balls,  except  that  there  is  no 
shell  in  them,  as  they  are  used  for  lighting  up  our  own  works. 

Tarred  Links.  (Tourteaux.) 

Are  used  for  lighting  up  a  rampart,  or  for  incendiary  purposes.   They  consist 

of  coils  of  soft  rope  placed  on  lop  of  each  other  and  loosely  lied  together ;  the 

exterior  diameter  ie  6  inches,  the  interior  3  inches.  They  may  be  made  of  pieces 
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manner  as  Lints,  and  used  for  the  same  purpose;  their  mnaimrial'iliiy  ii 
creased  by  dipping  the  enda  in  melted  fire  stone. 

In  a  solution  of  equal  parts  of  water  and  nitre,  boil  old  rope  or  slow  match 
well  beaten  and  untwisted;  let  it  dry  perfectly,  and  cut  it  in  pieces  about  4  feet 
long ;  lie  three  or  four  of  these  pieces  around  n  piece  of  pine  wood  about  9  in. 
diameter  and  -1  lift  Ion"  ;  rover  I  lie  wliulc  villi  ,i  mixture  of  equal  parts  of  sul- 
phur nnd  mealed  powder,  moistened  wt'.li  liran<ly :  li!l  Liu1  iiiu-i'vals  between  the 
cords  with  a  paste  of  3  parts  of  sulphur  and  1  of  quick  lime.  When  it  is  dry, 
cover  the  whole  torch  with  the  follnwiug  composition : 

Fitch 3  parts. 

Venice  turpentine 3      " 

Turpentine j    " 

Kil. 

Compoii/ion:  9  rosin,  6  pilch,  6  beeswax,  1  tallow.  To  be  melted  together 
and  poured  into  water ;  then  worked  with  the  hands  until  it  becomes  soft  and 
pliable. 

Incendiary  Mutch. 
Boil  alow  match  in  a  saluruled  solution  of  nilre;  let  it  dry;  cut  it  into  pieces, 
and  plunga  ilmm  into  melted  lire  stone. 

A  yard  of  match  requires  about  1  ib.  of  fire  stone. 

Blue  Ligl.ts. 
Compoailioti  for  100  Limits; 

Saltpetre 9         10 

Sulphur 9         6  J 

Red  orpimenl 0        11 

The  ingredients  arc  pulverized,  rubbed  between  the  bunds,  and  passed  af 
times  through  a  line  hair  sieve  ;  the  brilliancy  of  the  li^ht  depends  on  the  purity 
and  thorough  incorporation  of  the  materials. 

The  composition  is  pressed  into  a  Ii  cm  i  spheric  a  1  cup  about  2.5  in.  d 
made  of  well  seasoned  wood,  (beech,  linden,  &c.,)  with  a  stem  or  handle  about 
the  size  of  n  13  in.  fuze.     It  ia  primed  with  a  strand  of  quick  match,  an 
ed  with  paper  which  is  pasted  over  lire  bottom  of  the  cup. 
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n>*«Ui>i'  irKiEKViTiov  or  AMMrxraoK  ard  raamm 

f  i  adiia  Mttt  ii™  (~ip^u'  r  •'■•-.:'-  ii.  neLnn,.  on  KFiwr.  of  their  »™piu :  n*  anl 
iuiOUi*  u<  ee-j-.  in  err  a*  powrjif.  and  k  puetl  ™  n»  nrimi:  int  circntaun  dT* 


Cartriagtijiir  wll  ra  are  tp-.r  k  m^mm  :  ri«  barrale  or  bran  ■* 
piled  >Ofl  lien  liifi  k  &■.*■-  If  aureli  or  boiw  air  not  01  hnni,  hyia 
(•oodles  ft*:  w.  «  MnmCit  me  ;tie  -.hem  10  hhjb. 

t'tud  mniMiaw/g  IBM  If  not  is  iHixe*.  h  should  be  planed  ii  pi» 
forme*!  of  'iro  pera>i  row*  of  v-rideer,  with  ibe  ehIhjif  logeibar  :  in  4  tea 
for  Ut-pdr ,  and  5  for  6  pi:-;  ciaek  -jtt  k.wer  tier  with  strips  of  wood  &sn« 
vhL  nui:.  naijn  putt iref-.f towi in.  thick  between  the  shot;  let  ihipiia 
rk  on  f^ir-ks.  if  there  is  so  f-j-.T.  and  tmn  them  with  Uurperatma ;  hnr  in 
plvx  »»•  V-,  and  (he  cartridge  jtzt  trashed  off.  Lsare  a  paaaagr  uf  13 
iw<#r.  lie  double  roar,,  aod  keep  '.hem  S  tea  from  the  wnJls- 

Pixed  ammunition  (OGt^d  i.".  be  put  into  powder  magazines,  if  h 
avoided  ;  it  «hould  I*  kept  ic  a  dry  place,  above  the  ground  floor  if  p 
iLf  itore  r'wms  liiouid  be  aJ»'nj»  aired  in  tine  weather :  the  piles  nlioold  bt 
taken  down  and  made  up  again  ereiy  rix  months  at  moat,  ibe  bags  eiaruiwd 
and  repaired,  and  ihe  damaged  cartridges  broken  up.  A  ticker  on  cadi  pfe 
■bould  nhow  lh*  number  and  kind  of  cartridges,  the  additions  to  the  pile,  and  Ik 


CanitUri.     Piled  up  like  fixed  ammunition,  in  4  (iera  for  ZVa  and  IP's ;  mi 
i,  tot  12'i  and  6'i.     Empty  canister)  in  10  or  19  tiers ;  the  bottom 
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Quicfc-maicn.    If  not  in  boxes,  it  may  be  hung  up  in  bundles,  on  ropes 
pins,  and  covered  with  paper. 

Priming  lubes,  Pnr(/i™,  Fines,  Signat  Rackets.  In  safe  and  dry  ailualions, 
packed  in  boxes. 

Fire  balls.  In  a  cool  place,  separated  from  encli  oilier  by  shavings  or  straw, 
if  tliey  are  piled  up. 

Tarred  Link!.  Strung  on  a  rope  and  hung  up;  for  transportation  [hey  are 
packed  in  barrels,  with  straw  between  the  tiers. 

Fmcina  and  Torches.     Packed  like  the  preceding. 

Fire  stone  and  Incendiary  OMpdsi&M  rtMuM  not  lie.  kept  in  large  quantities. 

Percussion  primer*,  in  cnol,  dry  places,  apart  from  gunpowder  and  ammuni- 
tion. Some  cannon  primers  have  exploded  under  circumstances  which  led  to 
the  opinion  thm  ilif-ir  fiimbissiini!  w.is  spontaneous.  They  should  be  carefully 
protected  from  rats,  &c,  by  being  enclosed  in  glass  or  tin. 

BREAKING  UP  UNSERVICEABLE  STORES. 

Cartridges  for  small  arus.  t  Bar— 1  reManj-ulnr  screen,  of  brass  wire, 
which  fits  in  the  box — 1  ooard,  with  4  copper  hooka,  placed  across  the  middle  of 
the  screen—  boxes  for  halls — barrels  for  powder — 1  paper  press — 1  sieve — stools. 

Put  the  bundles  of  cartridges  on  the  screen,  and  open  them  there  near  Hie  wire 
gauze;  put  the  pieces  of  twine  do  the  hooks,  ihe  papers  on  the  board  ;  the  baJla 
remain  on  the  screen,  and  must  he  well  washed.  The  serviceable  papers  are 
put  under  the  press,  the  others  rhrown  into  water  or  burnt.  The  powder  is 
dried  and  sifted ,  to  separate  the  dust  and  the  caked  powder,  which  ore  laid  by 
to  be  reworked,  or  to  be  melted  for  the  saltpetre. 

Fixed  ammunition  fob,  cannon.  1  Tarpaulin — 1  bnx — 2  barrels — 1  kntft—2 
bruihts — I  punch — I  hammer—  1  scraper  (piece  of  sicord  blade) — ioio — a  tub  half 
full  of  water,  to  clean  the  balls— stools. 

One  man  holds  the  cartridge  over  the  box,  whilst  another  cuts  the  twine,  takes 
off  the  strapped  shot,  brashes  it,  md  stands  it  on  the  tarpaulin,  on  ils  sabot,  the 
first  man  pours  the  good  power  into  a  barrel,  the  caked  powder  into  another, 
s  the  bag  wrong  aide  out,  and  cleans  it.  The  strapped  shot  are  taken  to  the 
door  of  the  laboratory,  where  the  shot  which  still  require  cleaning  are  separated 
from  their  sabots  and  immersed  in  the  tub  of  water;  after  standing  some  lime 
they  are  washed  and  cleaned.  The  others  remain  strapped.  T 
reparable,  and  unserviceable  cartridge  bags  are  separated  from  i 

re  immersed  in  water.    The  breaking  up  of  fixed  ammunition  require! 
many  precaution*  and  should  never  be  done  in  the  magazine. 


Lha 
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CimiTWi.  Turn  up  the  slit  ends  of  the  canisters,  take  off  the  cotui  and 
empty  the  can  isters,  separating  the  shot  and  bottoms. 

Q.OILTKO  grips.  Cui  the  quilting,  open  the  bag  and  take  out  the  shot ;  then 
separate  the  bag  from  the  stool. 

PoRTFiua.  Split  the  paper,  take  out  the  composition  and  pulverize  it  by 
rolling  for  2  hours.  It  may  be  made  to  burn  more  or  less  quickly  by  adding 
mealed  powder  or  sulphur. 

Unloading  Shells. 

Thia  is  necessary  in  order  to  save  room  in  the  store-houses,  and  to  prevent 
accidents  and  the  deterioration  of  the  powder.  It  should  be  performed  with 
great  care,  and  at  a  distance  from  the  magazines. 

1  Artificer— 1  helper. 

Implements.-  1  Faze  extractor— -o  coil  of  rape, or  i  Wocifc,  lo  place  the  shell  on — 
1  brace,  with  bits  of  the  size  of  the  bore  of  the  fuzes — 1  copper  ckisel — 1  troois 
drift — 1  mallei — 1  copper  hook,  and  rag's,  to  get  out  the  powder  and  clean  the  in- 
terior of  the  shell — 1  knife. — a  tub  and  a  basket  for  the  powder  and  fuzes — a  far' 
piWin— a  bucket  of  water. 

For  targe  sheila,  in  addition  to  the  above;  a  pair  of  shell  hooka  and  a  handspike — 
3  trestles  and  a  frame ,  to  rest  the  shells  on  after  extracting  the  fuze,  for  the  pur- 
pose of  emptying  the  shells  over  the  tub. 

Cut  off  the  cap  of  the  fuze;  draw  the  fuze,  and  as  soon  as  it  is  loose,  hold  the 
shell  over  the  tub  and  empty  it. 

If  the  fuze  breaks,  or  is  braised  so  I  hat  the  ex  tractor  cannot  hold  it,  pour  water 
into  the  cup,  and  with  the  brace  and  bit  bore  out  about  0.35  in.  of  composition; 
pour  in  more  water,  and  proceed  in  the  same  manner  until  the  composition  is 
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EQUIPMENT  OP  BATTERIES  POR  FIELD,  SIEGE,  AND 

GARRISON  SERVICE. 


EaUIPMENT    OF    FIELD    BATTERIES. 


INTERIOR   ARRANGEMENT    OF   AMMUNITION    CHESTS    FOR    FIELD 

* 

guns  and  howitzers. — Plate  18. 

The  principal  divisions  of  a  chest  are  designated  as  the  right  half  and  the  left 
half,  to  a  person  facing  the  front  of  the  cttest. 

The  smaller  divisions  in  each  half,  perpendicular  to  the  sides,  are  designated 
as  first,  second,  third,  &c,  from  the  principal  partition,  each  way;  the  divisions 
parallel  to  the  sides  are  designated  as  the  front,  middle,  and  rear  divisions. 

Ammunition  Chest  for  the  6-pounder  Gun. 

Eight  partitions,  (poplar,)  four  in  each  half,  perpendicular  to  the  sides  of  the 
chest.  The  partitions  are  supported  by  two  strips  of  wood  at  each  end,  forming 
a  groove  in  which  the  partition  slides;  each  strip  is  fastened  to  the  side  of  the 
chest  with  four  copper  nails. 

In  the  first  division  of  the  right  half  are  two  bolsters,  for  spherical  case  shot; 
one  fastened  to  the  principal  partition  by  3  screws;  the  other  fastened  to  the  first 
moveable  partition  by  3  screws. 

One  tray,  for  holding  equipments,  rests  on  the  partitions  in  the  left  half  of  the 
chest.  The  tray  has  two  sides,  two  ends,  and  one  bottom,  (poplar  or  white  pine.) 
The  sides  and  ends  are  dovetailed  together  and  fastened  by  12  nails;  the  bottom 
is  fastened  to  the  ends  and  sides  by  14  brass  screws.  Three  finger  holes  are-bored 
in  the  inside  of  the  ends,  to  lift  the  tray  by ;  and  a  hole  is  bored  through 
middle  of  the  bottom,  to  let  the  air  escape  when  the  tray  is  lifted  out.     '.< 
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Ammunition  Chest  for  the  \%-pounder   Gun. 

Six  partitions,  three  in  each  half,  perpendicular  lo  the  sides  of  (he  chert,  sup- 
ported as  in  the  6-pounder  chest. 

Four  bolsters,  for  spherical  case  shot ;  one  of  them  fastened  to  (he  principal 
partition  with  3  screws;  two  fastened  to  the  lint  partition  in  the  right  half  with 
3  screws,  and  one  to  the  left  side  of  the  second  partition,  right  half,  with  3  icrtm. 

The  second  and  third  partitions  in  the  right  half  are  made  higher  than  the 
others,  (o  suit  the  height  of  the  canisters  fixed. 

One  tray,  for  equipments,  in  the  left  half;  made  like  (hat  for  the  6-pdr-  chest. 

Ammunition  Chest  for  the  \%-povnder  Howitzer. 

Six  partition*,  three  in  each  half,  supported  like  those  of  the  6-pounder  cheat 
Twenty-one  bolsters,  for  (he  lower  tier  of  shells  and  spherical  case  shot.  They 
are  cupped  out  to  receive  the  balls,  and  hare  holes  bored  through  [he  bottom, 
for  the  fuzes  (o  lie  in.  They  are  placed  in  the  bottom  of  the  chest,  three  in  earh 
division,  except  the  first  division  in  the  right  half;  (hey  are  fastened  to  the 
bottom,  each  by  4  sprigs. 

Twenty-tight  props,  for  the  upper  tier  of  shells  and  spherical  case.  Pour  of 
(he  props  are  placed  in  each  division,  except  the  first  one  in  the  right  half.  Two 
Of  them  are  fastened  to  each  end  of  the  chest,  two  to  the  left  side  of  the  prin- 
cipal partition,  and  (wo  to  the  right  side  of  the  first  partition  in  the  right  half, 
each  by  6  copper  wain. 

The  rest  of  the  props  are  fastened  in  pairs  to  the  moveable  partitions,  each  by 
6  copper  nails- 
Six  props  for  canisters,  (on,)  in  the  first  division  of  the  right  half;  three 
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Seven  short  partiliotu,  for  sheila  anil  spherical  case  shot  i  two  in  each  of  ihe 
from  divisions;  two  in  the  real  division  of  the  left  half,  and  one  in  the  middle 
division  of  the  right  half.  These  partitions  slide  into  grooves  made  each  hy  two 
vprighl  strips,  which  ore  fattened  to  the  sides  and  to  the  long  partitions,  each  hy 
4  copper  nails;  each  partition  is  formed  of  two  pieces  which  slip  into  the  grooves, 
one  over  the  other. 

Thirly-lkr/t  tahfdl  for  shells  and  spherical  case.  Seven  of  them  are  fastened, 
lit  the  boiiom  of  the  chest,  to  the  end  linings  of  the  two  front  divisions  and  the 
left  rear  division,  and  to  die  principal  partition  in  the  right  middle  division,  each 
by  3  arena.  Twenty-four  of  the  bolsters  are  fastened  in  pairs  on  each  side  of 
the  short  partitions  of  the  two  from  divisions  and  the  left  rear  divisions ;  twelve 
to  the  lower  hnlf  and  twelve  to  the  upper  hnlf  of  the  partitions;  each  pair  fast- 
ened hy  3  jcrncs  which  pass  through  the  bolsters  and  the  partition.  Two  bolsters 
ore  fastened  to  the  left  side  of  the  middle  partition  in  the  right  half,  one  to  the 
lower  and  one  to  the  upper  pan  of  the  partition,  each  uy  2  screws. 

Ammunition  Chest  for  the  3'2-pounder  Howitzer. 

Six  long  partitions,  three  in  each  half;  one  parallel  to  the  ends,  and  tv 
aJlel  to  the  sides  of  the  chest ;  each  partition  is  supported  by  4  strips  fastened  10 
the  sides  and  ends  of  the  chest,  or  to  the  other  partitions,  each  by  5  copper  nnifa. 

Fsur  short  partitions,  One  in  Ihe  front  and  rear  division  of  each  half,  made  in 
two  pieces  and  fastened  in  the  same  manner  as  those  of  the  24-pounder  howitzer 

Ttomltfimr  bolsters  for  shells  and  spherical  case.  Seven  of  them  are  fastened, 
at  the  bottom  of  the  chest,  to  the  ends  and  cross  partitions,  each  by  2  screws. 
Twelve  bolsters  are  fastened  in  pairs,  as  in  the  24-pounder  howitzer  cheat,  lo 
the  short  partitions  in  the  left  half,  and  in  the  rear  division  of  the  right  half. 
Two  bolsters  are  fastened,  in  like  manner,  on  the  right  side  of  the  short  parti- 
tion in  the  right  front  division. 
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Screws  and  JVails  for  interior  of  Ammunition  Chests. 


*  i  \  Str*™  i  P°r  Sh"l«"'™  for  -Pher.  case 

J°(  JVaiiJ,  for  groove  strips  

j       f  i  For  2  single  bolatera 

pal  Scrsioa  ?    "    2  double     do 

£§1  (    "  tray 

■      LAiifc,  for  groove  strips 

-    ■   f  i-           (  For  3  bolsters  for  canisters  ■ . 
«*  I  Scrota  j    .,    3      do 

S  •  1  Mali     J    "    bottom  bolstera 

•_,  K  ^jibuj..  j   „    yppjj  bolster* and  atrip*. 

«  =  (  „  I  For  9  single  bolsters 

g-jNScr.™}   „    ^^douWedo 

5  J  (  .Vaifa,  for  linings  and  atripa 

i  8  I  c  (  For  9  single  bolsters 

£  h  J  icrn"  I    '*    o  pairs  double  do 

jS  |  [Mist,  for  strips 

Bill  of  Boards  for  interior  of  Ai 


No.  14 
No.  14 

No.  12 


Kb. 

D.M» 

»„.,( 

«*.) 

1 
1 

Length 

iVidih.  "J'tiick- 

f 

1 

In. 
166 
22 
33 
30 

In. 
11. 
30. 
10. 
11. 

In. 

0.G35 
0.75 
0.75 
1. 

2.29!  1  ftjpiar. 

1.53 [j  pine. 

n 

EQUIPMENT   OP    FII 

.Ammunition  carried  in  each  Chest. 


Shot,  fixed.. 


Spherical  case,  fixed 

Canisters,  fixed 

Spare  cartridges,  lj  Ih 

l  2 sec. — Black.. 
Fuzes.. .  <  3  sec— Red — 

(4  sec—  Green. 

Friction  primers 


ro»  la-roL'NDin  0 
Shot,  fixerl 


;i|ierL-nt  case,  fixed. .  ■  ■ 

snisters,  fixed 

pare  cartridges,  SJ  lbs. . 


—  Ydlow  ■ 
Percussion  primers... 

Friction  prime™ 

Priming  tubes 

Slow  match,  yards  .. 
Portfires 


Canisters,  fixed 

£2  sec— B(. 
Fuzes...  <3sec — St 

(  4  sec— Gt 
Percussion  primers... 

Friciion  primers 

Priming  tubes 

Slow  match, yards,.. 
Portfires 


In  the  left  half,  and  in  4th  and  5th 

divisions  of  right  half. 
In  1st  division,  right  half. 


in  left  half,  und  in  4th  divisio 

right  half. 
In  1st  and  2nd  divisions,  right  half. 
In  3d  division,  right  half. 

On  the  spherical  case. 


In  fuze  pouch,  r 


indies  in  the 


In  2nd, 3d, &4th  divisions^ 

In  left  half. 

In  1st  division,  right  half. 

In  the  fuze  pouch,  or  in  bui 
the  canisters,  4c. 


Oil 
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Ammunition  carried  in  each  Chest — Continued. 


_ 

... 

w.,.„. 

„«.. 

"■>"■»■— 

IS 

8 

33 

9 

e 

SO 
7 
1 

30 
SO 
lu 

Lbs, 

a-25.  fiO 
J  64 .00 

63.75 

53.  ea 

5.40 

|   0.40 

0.04 
0.26 
0.15 
1.15 
1.15 

Spherical  case,  strapped.. 

In  front  and  middle  division!  of  riehi 
in  rear  divisions  of  right  half, 
la  in  middle  division,  left  half ;  9  in 
middle  division,  right  half;  2  on 

On  canisters. 
As  for  12-pounder  howitzer. 

f  Small  charge. 
Cartridges.  J 

(_  Large  charge 
f  2  sec— Black 

*-■■■•  fc=£t; 

1.5  sec— YeUev: 

535.73 

FOR  32-PDR-  HOWITZER. 

S 
6 

196.80 
ISfi.OO 

Front  and  rear  divisions  of  leffhalf. 
Itfiir  divisions,  and  right  front  til- 

Spherical  case,  strapped . . . 

■■ 
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Implements  and  Equipments  for  Field  Carriages. 


* 

„ 

.„.„. 

KU. 

FOR  1  oum  OB  rfi.ni  lr.'.t.u 

9 

9 

i 

i 

i 

■ 

Lbs. 

0.98 
3.6 

14.S 

10. 

18. 
0.9 
2.75 
0.9 
7. 
8. 

3.73 
0.95 
0.95 
0.08 
0.85 

o.eo 

0.91 

0.01 
0.08 
0.10 
0.08 
0.3 
54. 

12-pJr.,  11.6  lbs.;  6  pdr.,  9  lbs. 

On  the  gun . 

"Water  bucket,  (leather)  . . . 

On  the  limber. 

In  the  implement  traya,  or  in  other 
vacant  spaced  in  the  ajnniuniLion 

1  In  the  lube  pouch, 

Luffynnl  f-ir  friction  pnrners 

f  In  the  fuze  pouch. 

Strapped  on  the  ammunition  cheat. 

1 
1 

1 
1 
9 

1 

E. 
4.75 

6.5 
7.25 
25.30 
180. 
1.2 

54^ 

[ii  ill.-  places  provided  for  them  on 
thecnisaon  body. 

Jne  in  the  limber  chest,  and  one  in  a. 

Watering  bucket,   (leather; 

f  On  the  limber. 

trapped  on  the  limber  cheat. 

Two  pairs  of  straps  for  the  tarpaulins  are  fastened  with  screws  to  the  edge* 
oflhelidof  the  limbercbest,at  10  inches  from  the  ends.  Theatrapsflrtl.SS 
inch  wide;  the  from  straps,  2A  inches  long;  the  rear,  10  inches  long,  with 
buckles ;  each  fastened  with  two  1  inch  screws. 
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Weights  of  Gun  carriages  and  Caissons,  equipped  for  Field  Service. 
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EQUIPMENT   OF   TRAVELLING   FORGES    AND    BATTERY   WAGONS. 

One  forge  and  one  battery  wagon  accompany  each  field  battery.  They  are 
furnished  with  the  tools  and  materials  required  for  shoeing  horses  and  for  ordi- 
nary repairs  and  preservation  of  carriages  and  harness. 

Other  forges  and  battery  wagons,  equipped  for  the  general  service  of  the  army , 
accompany  the  field  park  which  contains  the  general  supplies  of  ordnance  stores. 

The  forge  for  the  field  battery  is  designated  by  the  letter  A. 

The  forge  for  the  field  park  "  "  "  B. 

The  battery  wagon  for  the  field  battery         "  "  C. 

The  battery  wagon  for  the  field  park  "  '*         D. 


EQUIPMENT   OF   A   FORGE    FOR   A   FIELD    BATTERY. 

Interior  arrangement  of  the  Limber  Chest 

The  chest  is  marked :  Forge  A. 

There  are  five  boxes  for  tools  and  stores ;  one  shoeing  box,  and  one  can  for  oil. 

The  boxes  are  marked:  A,  Nos.  1,  2,  3,  4,  5. 

They  are  made  of  white  pine,  .75  in.  thick,  with  loose  covers  of  the  same 
thickness;  the  covers  have  three  £  in.  holes  bored  in  each  end,  to  lift  them  by. 

Two  handles  of  double  leather  are  nailed  on  the  inside  of  the  ends  of  the 
boxes,  so  as  not  to  interfere  with  the  covers. 

The  sides  and  ends  of  all  the  boxes  for  the  forges  and  battery  wagons  are 
dovetailed  together,  and  fastened  with  Bd.  nails;  the  covers  are  made  with  clamps 
on  the  ends. 

Exterior  dimensions  of  the  Boxes  for  Forge  A. 


DESIGNATION. 

Length. 

Width. 

i 

Depth.| 

i 

1  Weight. 

REMARKS. 

In. 

In. 

In.    > 

Lbs. 

A,  Nos.  1  &  3 

17.8 

13.25 

7.5  , 

8.25 

A,  No.  2.... 

17.8 

13.25 

7.5  ' 

i    9.75 

A  parti 'n  at  4. 5  in.  from  one  end. 

A,  No.  4. . .. 

23.5 

8. 

6.5 

!    8. 

A  partition  for  oil  can,  at  5.25 
in.  from  one  end. 

A,  No.  5. . . . 

39.8 

9.8 

6.5 

14.5 

Shoeing  box. 

16.5 

8. 

6.5 

i 

1    4.7 

I 

The  oil  can  is  made  of  tin,  to  hold  one  quart;  it  is  five  inches  square  and  four 
inches  high,  with  a  neck  for  a  cork,  one  inch  diameter  and  .5  in.  high,  near  one 
corner.     Weight  0.9  lb.    It  is  marked :  A,  Sperm  oil. 
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Boxes  Nob,  1,  S,  and  3,  are  placed  in  the  bottom  of  the  chest;  No.  1  against 
the  left  hand;  No.  2  in  the  middle. 

No.  4  is  placed  on  top  of  Nob.  1  and  3,  against  the  left  end  and  the  hack  of 
the  cheat  ;  the  division  Tor  the  oil  can  on  the  led  band. 

No.  5  is  placed  on  top  of  Nos.  1,  3,  and  3,  against  the  front  of  the  chest. 

The  shoeing  box  is  placed  on  No.  3,  against  the  right  end  and  the  back  of  the 
chest. 

The  tools  and  stores  in  all  the  boxes,  and  in  the  forges  and  battery  wagons, 
are  securely  packed  with  tow. 


Contents  of  the  Limber  Chest  of  Forge  A. 


Horse  shoes,  Nos.  2  and  3 Iba. 

Boras  shoes,  Nob.  2  and  3 

Horse  shoe  nails,  Nos.  2and  3. . . . 

Washers  and  nuts,  No.  2 

W^h-T.wind  nuts.  No.  3 

Washers  and  nuts,  No.  4 

Nails,  No.  1,C 

Ni.il*-,  No.S.C 

Tire  bolts 

Keys  for  ammunition  chests 

Li  iid  i  washers 

l.indi  | •ins 

Chains,  Nos.  land  2 


100  100. DO  Box  A,  1. 
100  100.00  Box  A,  3. 
511     50.00    Box  A,  2;  ]ar»e  div'n 
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Contents  of  the  Limber  Cheat — Continued. 


■-«  ■.««.-«-.     I- 

..„„. 

,..„. 

Bro    It  forward 

319.63 

3.05 
1-90 
1.25 

3.50 
1.05 

1-H0 

in. so 
3.00 
3.00 

15.00 
1.00 
1.00 

a. w 

.1.110 
3.10 
3.75 
6.95 
11-75 
9.75 
0-flS 

a. oo 
a.  is 

0.33 
0  30 
0-95 
0.B0  1 
1.00 
1.50 
3.00 

3.00 

0.50 

7.00 
53.45 

5.00 

In  shoeine  box. 

Fastened  on  inside  of 

Padlock 1 

two  copper  clamps. 
On  the  cheat. 

4-U.38 
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Contents  of  the  Forge  Body,  A. 


Box  A,  6,  «f  the  ran 

To  put  thU  box  in,  i 

of  the  bellows  an  inch. 


TOOLS  AND  STOKES. 

1 
1 

350 
100 

100 

so 

60 

s 

3 

Lba. 
10.00 
100.00 
29.00 

8.00 

4.75 
0.50 

100.00 
100.00 

50.00 

50.00 
5.00 
5.00 

«... 

the  carriage. 

f  In  the  coal  box. 

FUU  iron.  It  in  X  !'<■-.  l»X|i» 
and  IJin.XJin 'be. 

LioxA,6,  in  iron  roum. 

The  bars  not  more 
than   3   feet    long; 
the  square  iron  in 
2  bundles. 

091  50 

BATTERY  WAGON  FOR  FIELD  BATTERY. 
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Exterior  dimensions  of  the  Boxes. 


DESIGNATION. 


C,  No.  1. 
C,  No.  2. 
C,  No.  3. 
C,  No.  4. 


Length. 


In. 

17.8 
26.5 
39.8 
39.8 


Width. 


In. 

13.25 

17.8 
9.8 
8. 


Depth. 


In. 

7.5 
7.5 
6.25 
6.25 


Weight. 


Lbs. 

8.25 
17.5 
12.5 
11. 


No.  3  has  a  partition,  at  5.25  from  one  end,  for  the  oil  can. 

No.  4  has  two  partitions  perpendicular  to  the  sides,  making  three  divisions 
15.8  in.,  10  in.,  and  11  in.  long,  respectively. 

The  oil  can  is  like  that  for  the  limber  chest  of  Forge  A,  and  is  marked:  C, 
Sperm  oil. 

Boxes  Nos.  1  and  2  occupy  the  bottom  of  the  chest;  No.  1  against  the  left  end. 

Nos.  3  and  4  are  placed  on  top  of  Nos.  1  and  2 ;  No.  3  against  the  rear  of  the 
chest. 

Contents  of  Limber  Chest  for  Battery   Wagon,  C. 


TOOLS   AND  STORES. 


CARRIAGE   MAKER'S  TOOLS. 


Hand  saws 

Tenon  saw,  (14  in.). 


Jack  plane 

Smoothing  plane 

Brace,  with  24  bits 

Spoke  shave 

Gauge 

Plane  irons 

Saw  set , 

Rule,  (2  feet) , 

Gimlets. . . . .' 

Compasses pair 

Chalk  line , 

Brad  awls , 

Scriber 

Saw  files,  (4£  in.) 

Wood  files,  (10  in.) 

Wood  rasp,  (10  in.) , 

Trying  square,  (8  in.) , 

Hand  screw  driver 


no. 


Carried  forward. 


2 
1 

1 
1 
1 
1 
1 
2 
1 
1 

12 
1 
1 
2 
1 

12 
2 
1 
1 
1 


WEIGHT. 


Lbs. 

4.00 
1.50 

4.15 
1.80 
4.35 
0.30 
0.30 
1.05 
0.25 
0.14 
0.95 
0.18 
0.10 
0.17 
0.15 
0.87 
1.12 
0.40 
0.60 
0.32 


PLACE. 


)  Fastened  to  the  inside 
\     of  chest  cover. 


22.70 


In  Box  C,  1. 
>     17.20  lbs. 
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Limber  Chert  for  Battery  Wagon,  C— Continued. 
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Limber  Chest  for  Battery  Wagon,  C — Continued. 


TOOLS  AND   STORES. 


Brought  forward. 


saddler's  tools  and  stores — Cont'd. 

Buckles,  (assorted,  .75  in.  to  1.5  in).doz. 

Tacks M. 

Gunner's  callipers 

Shoe  knives 

Scissors pairs. 

Padlock 


Tar  bucket 

Boxes 

Tow  for  packing, 


Total, 


NO. 


3 
3 
1 
2 
2 

1 

1 

4 


WEIGHT. 


Lbs. 
96.21 


1.00 
0.75 
0.50 
0.18 
0.20 

0.50 

7.00 

49.25 

7.00 


162.59 


PLACE. 


In  Box  C,  4. 
I     20.66  lbs. 


On  its  hook . 


Interior  arrangement  of  Wagon  Body,  C. 

A  till,  9  in.  wide  and  9.5  in.  deep,  is  placed  at  the  back  or  right  side  of  this 
wagon  body. 

An  axe  rack  extends  along  the  whole  length  of  the  body,  on  the  left  side,  11 
inches  from  the  bottom;  it  is  2  in.  deep  and  1.5  in.  wide,  and  is  fastened  to  the 
side  by  the  middle  rivets  of  the  side  studs,  and  by  5  wood  screws.  The  rack 
has  notches,  to  hold  three  axes,  a  hatchet,  and  three  hand  bills. 

Four  boxes,  for  stores,  marked:  C,  Nos.  5,  6,  7,  and  8. 

One  box,  marked  :  C,  Candles. 

Exterior  dimensions  of  Boxes  for  Wagon  Body,  C. 


DESIGNATION. 

Length. 

Width. 

Depth. 

i 

|  Weight 

REMARKS. 

C,  Nos.  5  &  6 
C,  No.  7  . . . . 

C,  No.  8 

Candle  box.. 

In. 

23. 
23.5 
13. 
11. 

In. 

18.5 
20.25 
13. 
6.5 

In. 

11.25 
14. 

5. 

5.5 

Lbs. 

1  17.5 

28. 
i    6. 
2.85 

No  co vers. .  >  Of  hard  wood,  0.75 
Loose  cover  )     in.  thick. 
Div.  into  )  White  pine,  0.625  in.  thick, 
four  parts  \  with  covere,hinges,  fc  lfrcto. 

Seven  tin  cans ;  two  marked :  C,  Neats'  foot  oil  ;  one  marked :  C,  Linseed 
oil  ;  one :  C,  Turpentine  ;  two :  C,  Olive  paint  ;  one:  C,  Blacr  faint. 
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Dimensions  of  Cans  for  Wagon  Body,  C. 


>r  neate'  foot  oil. 
Unseed  oil  an 
turpentine. . . 


Flat  tope  ;  opening  off- 
ered with  a  piece  of  (in, 
soldered  on. 


Turn  kegs,  for  grease  ;  exterior  di 

Diameter  at  the  bilge 10.5  inches. 

Diameter  at  the  heads 9.75    " 

Height 12.5      " 

Weight 5  lbs. 

Contents  of  the  Wagon  Body,  C. 

Box  C,  No.  5,  is  placed  on  (he  bottom  of  the  wagon,  next  to  the  pile  of  hu- 

ness  which  occupies  the  reur  part  of  the  body.    Box  No.  6  is:  on  top  of  Ho. 

5  ;  No.  7  on  the  bottom  of  the  wagon,  in  front  of  No.  5;  No.  9  on  top  of  No. 

7.    The  candle  box  in  No.  6. 
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Contents  of  the  Wagon  Body,  C — Continued. 


TOOLS  AND  STORES. 


Brought  forward  . . . 

Neats1  foot  oil gals. 

Grease lbs. 

Nails,(4d,6d,8d,10d)lbs. 


Felling  axes . 
Claw  hatchet 
Hand  bills. . . 


Caisson  stock 


Rammers  and  sponges . . 
Spokes 


Fellies, 


Grindstone,  14  in.  X  4  in. 
Arbor  and  crank  for  do. . 


Screw  jacks 3 


NO. 


4 
50 

20 

2 
1 
2 


3 
40 

24 

1 
1 


Wheel  traces  . , 
Leading  traces 

Collars 

Girths 

Whips 

Bridles 

Halters 

Halter  chains. . 
Hame  straps. . 


Spare  nose  bags 

Sash  cord pieces . 

Slow  match yds. 


Elevating  screw, 
Pole  yoke , 


Harness  leather. .  •  .side. 
Bridle  leather do. 


Prolonge. 
Scythes... 


Carried  forward , 


10 

10 

6 

16 

16 

6 

6 

12 

25 

12 
6 

50 

1 
1 

1 
2 

1 
4 


WEIGHT. 


Lbs. 
109.17 
32.80 
60. 

20. 

12. 
2. 
4. 

35. 

13.5 
72. 

160. 

50. 
6.5 

75. 

47.5 
57.5 
27.5 
11. 

8. 
18. 
21. 
15.5 

4.5 

13.5 
10. 

6. 

15.75 
12.25 

25. 
22. 

18. 
9. 


PLACE. 


»  Skeg^??:  }  In  BoxC,7.  92.801bs. 
Box  C,  8. 


In  the  axe  rack. 


Under  the  till,  against  the  side  and  rear 

of  the  wagon. 
On  the  caisson  stock,  against  rear  end. 
On  the  bottom;  piled  lengthwise  against 

the  front  end. 
On  the  spokes,  crosswise. 

>  On  the  fellies,  against  the  left  side  of 
\     the  wagon. 

On  the  fellies,  against  the  front  and  the 
till. 


In  a  pile  occupying  30  inches  at  the 
rear  end  of  the  wagon,  between  the 
left,  side  and  the  caisson  stock,  and 
up  to  the  top  of  the  till ;  the  collars 
piled  on  each  other ,from  the  bottom. 


>  On  the  harness. 

On  box  No.  7,  to  the  left  of  No.  8. 

>  On  the  pile  of  harness . 

>  Under  the  till,  in  front  of  the  pile  of  har- 
]    ness,  and  against  the  caisson  stock. 

On  box  No.  7,  in  front  of  No.  8. 
In  the  till,  against  the  front  end. 


993.97 
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Contents  of  the  Wagon  Body,  C — Continued. 


™.A»W* 

.0. 

.„.„. 

~- 

'    Brou .  t  forwBrd 

993.97 

6. 
30. 
13. 
90. 
18. 

3.85 

19. 

90. 
0.5 

8. 

4 

6 
9 

■n 
9 

4 

4 

} 

'n  the  curve  of  the  scythes. 

In  the  till ;  the  bits  against  tbemieiri. 

Bel  ween  the  spade  handles. 

'Ja  the  scythes. 

}n  the  corn  sack's,  against  front  end. 

fastened  to  the  ridge  pole  with  a  wood 

en  clomp  and  a  leather  strap, 
fastened  to  the  ridge   pole  with  tin 

leather  straps  and  buckles. 

.B  the  spare  stock  stirrup. 

Pick  axes  and  handles.  ■  ■ 

Tarpaulins,  5  feet  square 

So  thesneaths 

Spare  stock   for  battery 

Tied  to  the  forage  rack, 
[ri  the  forage  rack. 

4 

69. 
94.5 

l!fl*.IM 

Exclusive  of  forage. 

EQUtPMK.\T  OF  A  FORGE  FOR  THE  FIELD  PARE. 

Interior  arrangement  of  the  Limber  Chest. 
The  chest  is  marked  :  Fonts  B. 

Pour  boxes  for  toots  and  stores  ;  one  skating  box;  one  tin  con  for  oil. 
The  boxes  are  marked  B,  Noa.  1,  9,  3,  and  4,  respectively.     They  are  mi 
like  those  for  the  Forge  A. 

Exterior  dimensions  of  boxes  for  Limber  Cheat  of  Forge  B. 


FORGE    ton   FIELD   PARK. 

Contents  of  Limber  Chest  of  Forge  B. 


Nmsi.nl  washer*,  No.  5 

'    Nu Is  and  «.-«lm,  No.  4 

Nuts  and  washers,  No.  3 , 

Nuts  and  washers,  No.  9 

Nails,  N..n    I  and  9.  C 

Tire  bolts 

Rivets,  <»<  ammuniuwi  chests. .  -lb. 
Washers  f.ir  l.o:i  lieods.  Nos  3&  4-. 
Keya  for  om.-nunii.im  chesui  .. . 
Pole  prop  socket  and  ferrule 

Shoulder  washers 

Linch   nine 

Chain,  W  t 

Pintle  hook 

Cap  square 

Tire  bands,  (clips,)  deieloped. . 

Heading  Km  la,  fur  bolls 

Heading  tool,  for  nails 

Tirt  pin    i     i.    i 

.Round  punch,  J  with  bandies.. 

Sqmn  p.n<».  ( 

Square  hand  punch 

R.,und  hand  punch 

Centre  punch. 

Key  punch 

Set  hammer.  Hal 

Set  hammer,  half  round 


sets,  l"..r  hot  U 
Chisela,  fur  Id  iron 
Hand  cold  chisels,. 
Smith's  mngs  ..... 

Nail  claw 

Tire  circle 

Bevel  vice 

Hardie 


with  bandies. 


19.00 

4.1X1 
3.00 

a. io 


15.00 
5.00 
1.35 


Screws,  1  inch,  No.  14. . . . 

Small  hand  vice 

Hand  screw  driver. 


Carried  forward.  ■ 


9.85 
2.75 
0.95 
0.75 
167.49 
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Contents  of  Limber  Cheat  of  Forge  B. — Continued. 


Brought  forward. . 

Spring  compute* j 

Files,  iBiOrted,  with  handles.. . 


Stnbing  awl.  .  ■ 

Callipers 

Betel 

Tryinp  square.. 


Bu-.trtsa.. 
Oua. 


noil.. 


Nuve  butt]*,  ilovtl<i|«rt.. 

Hand  ru.mmer 

Rivmnp  hammer 

NaiBng  hammei 

Sledge 

Fore  pjnch 

Creaser 

Srrew  wrench 

Stoi-Ii'iS  H^mvel 

Smul.'a  poker 


Tap  wrench,  with  4  holes 

Die  slock 

Tpic.i-g  pom!  . ,  ...  .......... 

Augrrs,  j  in.  and  1  in. ,{wirh  handles) 

Framing  chisel 

Felling  ase 


Lbs. 

n:  i-j 
0.15 

M.w 
i:  SS 
0.1S 
0.40 
0.35 
::  60 
o.lf. 
1.50 
2.70 

11.75 
3.50 
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Contents  of  Forge  Body,  B. 
Boxes  B,  Nos.  5  and  6,  of  the  same  size  as  A,  No.  1,  are  carried  in  the  iron 
room.    To  put  these  boxes  in  place,  loosen  the  thumb  nuts  and  raise  the  rear 
of  the  bellows  one  inch. 


TOOLS   AND   STORES. 


Water  bucket 

Watering  bucket,  (leather). 

Anvil 

Vice 


Square  iron,  (}  to  1  in  )  . . .  .lbs. 

Flatiron,(UXi.lXi. 

UX-AfjliXiin.) lbs. 

Round  iron,  (f  in.) lbs. 

Cast  steel lbs. 

English  blistered  steel lbs. 

Horse  shoes,  Nos.  2  &  3 lbs. 

Horse  shoe  nails,  Nos.  2 
and  3 lbs . 

Bituminous  coal . .  .lbs. 

Coal  shovel 

Padlock '. 

Boxes 

Tow 


NO. 


Total 


1 
1 
1 
1 

100 


50 

50 

10 

5 

200 

20 

250 
1 
1 
2 


WEIGHT . 


Lbs. 

10. 

8. 

100. 


100. 

50. 

50. 

10. 

5. 

200. 

20. 

250. 
4.75 
0.50 
16.5 
3. 


827.75 


PLACE. 


On  its  hook . 

On  the  vice. 

On  the  fire  place . 

On  the  stock  of  the  forge. 


In  the  iron  room.  Bars  not 
more  than  3  feet  long.  Square 
iron  in  two  bundles. 


Boxes  B,  5,  and  B,  6 ; 
half  in  each. 


In  the  coal  box. 
>n  coal  box . 

Exclusive  of  vice. 


EQUIPMENT   OF   A   BATTERY   WAGON   FOR   THE    FIELD    PARK. 

Interior  arrangement  of  Limber  Chest. 

The  chest  is  marked :  Battery  wagon,  D. 

Two  cleats,  of  oak,  are  fastened  to  the  ends  of  the  chest,  each  with  four  screws, 
1.5  in.  No.  14.  The  cleats  are  .75  inch  thick,  and  1.75  inch  wide;  their  up- 
per edges  are  7.5  inches  from  the  bottom  of  the  chest. 

Two  boxes,  marked  D,  Nos.  1  and  2,  occupy  the  upper  part  of  the  chest,  rest- 
ing on  the  cleats ;  No.  1  against  the  back  of  the  chest.  They  are  made  of  white 
pine,  .75  in.  thick,  with  leather  handles  and  loose  covers,  .5  in.  thick. 

Each  of  the  boxes  is  39.8  in.  long  outside,  and  6.25  in.  deep. 

No.  1  is  8  inches  wide  ;  it  has  two  partitions  5.25  inches  from  one  end,  and 
7.5  from  the  other,  in  the  clear.    Weight  11  lbs. 

No.  2  is  9.8  inches  wide,  with  two  partitions,  14  inches  from  one  end,  and 
11 .8  inches  from  the  other  end.    Weight  13  lbs. 
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One  oil  em,  like  that  for  the  limber  cheat  of  Forge  A,  marked :  D,  mu  oil. 

Jlof  wooden  damps,  for  saws,  are  fastened  to  the  interior  of  the  chest  coxer, 
with  twelve  screws. 

Tta  brass  clamps,  for  Webs  or  blades  of  frame  saw,  fastened  to  the  interior  of 
the  cover,  each  with  six  nails. 


Contents  of  Limber 

Ckat,j 

tt  Battery  Wagon,  D. 

». 

WEIGHT. 

«.«*. 

,...,.„.  .„....„.,.. 

4 
3 
9 

6 
3 
1 
I 

Lbs. 
16.00 
12. 

3. 

6. 

5.35 

6. 

1.50 

2. 

3.30 

3.80 
10.5 

0. 

a. 

5. 
4.50 

4.64 
4.70 
3.00 
1.75 
5. 

Packed  with  low  in  the  bottom  of 
the  chest. 
106.24  Ibi. 

H 
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Contents  of  Limber  Chesifor  Battery  Wagon,  D— Continued. 


Timet  fil.i.,.;4;  inches).. 

W.,.,,J  ft|-« 

Wi.it.id  rasi  5. 


Quart  can  sperm  oil . . 
Hand  raws 


Wetas  or  u.ades  for  frame 

"■""«..£"  ™ 

.pair. 

Punches,  (assorted) 

•EZ 

ti 

.pair. 

lb*. 
..lbs. 

3 
5 

119.08 
0.15 
0.87 


In  B« 0,1.    27.521bs. 


In  Box  D,  3.    30.24  lbs. 


CUAP.  TCI."— -IQOIPMUKT. 

ngement  of  Wagon  Body,  D. 

J  Ml,  on  the  right  aide  of  the  wagon,  i       _ 

AaMr^oothe^atoofthewagonbbdy,  j  «*  «»  Battoty  Wagoa  C. 

i^.*m,  for  toofeairi  Mora,  marked:  D,  Nob.  3,  4,  5,  6,   7,  8,  9,  10,  re- 

ajauiiriy. 

0m**4riaghn,  narked  D. 

Exterior  dimension*  of  Boxes  for  Battery  Wagon,  D. 


™..™.. 

Length. 

Width. 

Depth. 

Weight 

...m. 

D,  Nos.  3  4  5. 
D,  No.   4.... 
D,  No.   6.... 
D,  No.   7.... 

D,  No.    8.... 

D,  No.  10 

Shoeing  box... 

In. 

23.5 
27.5 
19.5 
31.5 

12.5 
13. 
14.5 

16.5 

In. 

90.25 

23.5 

19.5 

19.5 

8.5 
13. 
6. 

8. 

In. 
14. 
14. 
10.5 

8. 

7.5 
5. 
5.5 

6.5 

Lbs. 
28. 
34. 
31. 
26. 

4. 
6. 
3.5 

4.7 

Hard  wood  .75  inch 

>     thick,   with  hinged 

covers,  and  hooka. 

1  White  pine  .635  inci 
1  thick;  with  hinges 
|     and  hooka.    No.  9 

J       div.  into  4  parts. 

Eight  (in  com:  Two  of  the  capacity  of  two  galiimt,  for  nuts'  l 
linsied  oil  ;  three  of  ant  gallon,  for  the  same  oils,  and 
for  ttneniy-fict  pounds  each  of  olive  paint-,  and  one,  for  ficc  pounds  of  buci 
faiwt.    Tbey  are  made  like  thoaeof  the  same  capacity  for  Battery  Wagon  C 


CHAP.  XI. — EQUIPMENT. 

Contents  of  Wagon  Body,  D. — Continued. 


villi  Untile. 


Wooden  b. 

Bench  brushes 

Callipers pi 

11,-H-kH  mould..  )  „  r 

Sctonormer9..>ro,„V^ 
Sci.if.lrifts....  J  taa"e 
Formers  for  c-.yliiirler.-i  mid 

caps,  each  calibre i 

Copper  funnels 

SrujttiniJ  abcli  gauges 1 

Gimleis..- 

Copper  luimmer 

Psste  kettle 

Lead  ladle 

Stencile,  Tor   letters 


In  box  D,  4;  placed  on  the  rail- 
son  stocks  and  rolls  of  leather, 
No.  3. 
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Contents  of  Wagon  Body,  D — Continued. 


TOOLS   AND   STORES. 


Brought  forward, 


Spatula 

Thimbles 

Gunner's  callipers 
Priming  wires.. . . 
Gunner's  gimlets. 
Gunner's  pincers. 
Tinner's  furnace. . 


Linseed  oil gals, 

Olive  paint lbs , 

Black  paint ...lbs, 

Tarpaulins,  5  feet  square. . . 
Do do 


Marline lbs, 

Sheep  skins 


armorer's  tools. 


Wire  awls 

Band  set 

Drill  brace 

Hand  brace 

Centre  bits 

Hand  brushes 

Bench  brush 

Callipers pair. 

Centre  punch 

Cold  chisel 8 

Stacker's  chisels 

Stacker's  gouges 

Compasses pair. 

Spring  clamps 

Wooa  clamps 

Drill  stock 

Drills,  assorted 

Die  stock 

Dies set. 

Files,  assorted 

File  handles 

Glue  pot. 


NO. 


Carried  forward. 


1 
6 
1 
6 
6 
3 
1 

3 

50 

5 

2 
2 

10 
6 


3 
1 
1 
1 
6 
2 
1 
1 
1 
6 
6 
6 
1 
2 
2 
1 
6 
1 
1 
72 
12 
1 


WEIGHT. 


Lbs. 

1792.56 

0.30 
0.09 
0.50 
0.50 
0.50 
2.55 
9.00 

26.5 
56. 
6.5 

18. 
18. 


10. 
12. 


0.25 
0.50 
2.60 
2.50 
0.40 
0.60 
0.50 
0.30 
0*.50 
6.75 
2.00 
1.60 
0.18 

.3.00 
3.00 
0.45 
0.25 
0.75 
0.25 

21.50 
1.5 
2.15 


PLACE. 


In  Box  D,  4.    176.88  lbs 


In  2  cans 
In  2  cans 
In  lean 


In  box  D,  5 ;  placed  on 
the  pole  yokes  and  rope, 
between  No.  4  and  the 
front  of  the  wagon. 

On  the  gun  carriage  stock. 
Between  the  till  and  boxes  Nos.  3, 
4,  and  5. 

On  box  No.  3. 

On  boxes  Nos.  4  and  5. 


Box  D,  6;  placed  on  top  of 
No.  5,  against  the  front  of  the 
wagon. 


2004.53 
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Contents  of  Wagon  Body,  D— Continued. 


Brought  forward 
j  routi — (Cont'd.) 

Spring  hooks 

Bench  hummers 

Drawing  knife 

Nippers pairs 

Plyers pairs. 

Reamers,  axaorted 

Spring  compasses puir. 

Riffler 

Bench  sta  ke 

Hack  saw  frame 

Hark  snw  blades 

Armorer's  punches 

Screw  rimers,  brute 

Rule,  2  fret 

Armorer's  tongs 

Screw  laps set. 

Breech. nj*  vice 

Hand  "ices 

Bevel  rice 

Breeching  wrench 

Tap  wrench. 

Strnighi  fdge. 


In  Box  D,  6.     100. 9i 
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Contents  of  Wagon  Body,  D — Continued. 

,..„...„„„. 

.0. 

..,„,. 

Lbs. 
2164.13 

14.50 

5. 
40. 

Q.4S 

2.5 

2. 
10. 

3. 

4.60 

4.40 

3. 

3. 
13. 5 

5.75 

9. 
15. 

3. 

90. 
0.5 

8. 
155.20 
26.50 

f  In  the  till,  between   the  spade 
I       handles. 

!  In  the  till,  lying  on  the  bottom. 

3ox  D,  10;  in  the  left  side  of  [he 
till,  in  front  of  the  spade  handles. 

tn  the  till,  in  front  of  box  No.  10. 
j  In  the  leftside  of  the  till,  between 
j  the  shoe  thread  &  the  front  end. 
J  In  the  [ill,  between  the  lanterns 
)      and  the  aide  of  the  wagon. 

On  box  No.  10,  and  by  the  side 

'a  (he  wagon  cover;  three  on  each 
side  of  the  ridge  pole,  secured 
with  two  wooden  buttons,  which 
are  fastened  to  the  ridge  pole, 

■■flstened  to  the  ridge  pole  with  a 
wooden  clamp  andii  leather  strap 
pantiej  throngs  ■  staph  in  the 
ridge  pole. 

In  the  wagon  cover,  laid  on  each 
olher,and  fastened  by  3  wooden 

■  ■:'  lli'-  ■ 

out  saw  against  the  right  cover 
rail ;  the  handle  end  of  the  pit 
saw  againat  (he  rear  board  of 
the  cover. 

Dn  the  spade  handles. 

Jn  Ub  hook. 

Pick  axes,  without  handles. 

3 
24 

2 
10 
3 

9 
13 
13 

6 

G 

4 
1 

8 

Barrel  wiper  and  scraper. . . 

Dark  lanterr 

Rammer  1  e  ds 

p 

a» 

Spare  Hlock  for  battery  wagon 

3583.03 
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Weights  of  Forges  and  Battery  Wagons  equipped  for  field  service. 


,..,„„«. 

Baltery. 

For  Che 
Park. 

,„.„, 

Lbs. 

097 
360 
118 
330 
255 
335 
360 
158 
480 

Lb*. 

997 
360 

3,363 

3,370    ' 

Lbs. 

910 
360 
1,989 
335 
360 

ue 

iea 

Lba. 

3,583 

ToibI  weight,  (cxchiai* 

3,574 

4,915 
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FIELD  TRAIN. 

Ordnance, 

The  proportion  of  artillery  to  other  troops  varies  generally  between  the  limits 
of  1  and  3  pieces  to  1,000  men,  according  to  the  force  of  the  army,  the  character 
of  the  troops  of  which  it  is  composed,  the  force  and  character  of  the  enemy,  the 
nature  of  the  country  which  is  to  be  the  theatre  of  war,  and  the  character  and 
objects  of  the  war. 

Similar  considerations  must  regulate  the  selection  of  the  kinds  of  ordnance 
and  the  proportions  of  the  different  kinds  in  the  train. 

The  following  principles  may  be  observed  in  ordinary  cases : 

l  f  guns,  of  which         \  *  aff  »g£ 
pieces  to  1.000rae»Jihowj(2er8ofwhich||    ,;  atj^o ,  3^. 

Distributed  as  follows : 

For  the  infantry:  1  piece  to  1,000  men — 6-pdr.  guns  and  12-pdr.  howitzers,  in 
batteries  of  foot  artillery. 

For  the  cavalry:  2  pieces  to  1,000  men — 6-pdr.  guns  and  12-pdr.  howitzers,  in 
batteries  of  horse  artillery. 

For  the  special  and  general  parks  of  reserve: 

1  piece  to  1,000  men    J  *  Vgl  To™  \  °f  «"*  f^ 

'  i  "     6-pdr.  batteries  of  horse  artillery. 

Ammunition  for  Cannon. 

200  rounds  to  each  piece,  both  of  the  reserves  and  of  the  active  batteries. 

The  ammunition  which  cannot  be  carried  in  the  caissons  attached  to  the 
pieces  will  be  kept  in  boxes  with  the  reserves. 

Additional  supplies  of  ordnance  and  ordnance  stores  are  placed  in  convenient 
depots,  according  to  circumstances. 

Ammunition  for  Small  Arms. 

100  rounds  to  each  man ;  of  which,  for  the  musket,  40  rounds  are  in  the  car- 
tridge box,  60  in  the  parks  of  reserve.  In  the  same  proportion  for  other  small 
arms. 

5  flints  to  100  rounds,  for  arms  with  flint  locks. 

Percussion  caps  in  the  proportion  of  12  caps  to  10  cartridges. 


330  CHAP.    XI. EQUIPMENT. 

Composition  of  a  Battrry  on  the  War  Establishment. 


FIELD    TRAIN. 


Battery  of  Mountain  Howitzers. 


Forge  anil  idols,  in  2  chests. . 

Set  of  carriage  makers'  tools,  in  2  chests.. 

Pack  Buddies  and  harness 


.  36  (48  rounds  for  each  howili 


.  33 


Such  addilional  supplies  of  the  above  kinds  as  may  be  thought  necessary  wiff 
be  carried  with  the  park  of  reserve,  [o^cUllt  with  the  necessary  ammunition 
infantry,  in  packs. 

Rocket  Battery. 
No  regular  organization  of  a  rocket  battery  has  been  arranged. 
The  nature  and  number  of  rockets,  and  of  carriages  or  conductors,  will  bs 
termined  by  the  character  of  the  service  for  which  they  may  be  required. 

The  Field  Park. 

The  (pare  carriages,  reserved  supplies  of  ammunition,  tools  and  materials  for 
extensive  repairs,  and  for  making  up  ammunition,  for  the  service  of  an  arm) 
the  field,  form  the  Field  Park,  to  which  should  be  attached  also  the  batteries  of 


The  quantities  of  these  supplies  must  depend  in  |  great  n 
cular  circumstances  of  the  campaign. 

Tlie  ammunition  required  for  artillery  and 
portions  above  stated,)  in  addition  to  what 
the  troops,  will  be  carried  with  the  park,  in 


n  the  parti- 


Theft 


owing  carriages  and  stores,  in  due 
ill  also  form  parts  of  the  field  park, 
iield  battery. 


11  arms,  (according  to  the  pro- 
>c  carried  by  the  batteries  and 
ana,  or  in  store  wagons. 


Sparc  gun  carriages. 
Travtlting  Forga,  L  ,  - 
Battery  Wagons,  D  J  *Jne  or  m 
Spore  spokes.  50  to  each  battery, 
Spare  fellies,  20  to  each  battery, 

Spare  frunuji K_.   _  „ 

l,.rx, *.„.*!*<*,,{'">"*•• 
Gunpowder. 


Laboratory  paper. 
Percussion  caps  for  s: 


i tore  wagons. 

Cannon  primirB,percussiui.i.iiu 
Fuzcb  and  fuze  plugs  for  field  si 
Stuff  for  cartridge  bags- 
Woollen  yarn. 

Glue. 


332  CHAP.  XI. — EQUIPMENT. 

SIEGE  TRAIN. 

The  number  an  J  kind  of  cannon  for  n  siege  train  must  be  determined  by  the 
circ  urns  lances  of  each  case,  liut  slit  k-limviic  ituienil  principles  may  be  obsened 
in   assigning  (lit  pinpoi:i-Mi    .1  f   itiiTtrciu   kinds  and  calibres,  nod    the  relaU't 

.[iii.riiiy  '..fi.nlii'i-  supjilii-  •-.  I'm  n  Trail!  i.>f  100  i.i ■:■:(■.-  !■)'  ru'd nance- 


whole  number 50 


For  24-pdr.  guna  and  fl-in.  ho' 
For  18-pdr.  and  19-pdr.  guns. 
For  10-in.  mnrliuTS  and  atone  r 
For    6-in.  mortars 


t-fifih  spare 90 

e-fifth  spore 12 

c-sixth  spare 21 


Other  Carriages. 


A,  for  each  stone   1 


SIEGE   TRAIN.     .  33$ 

For  each  cart 2 

"        Sling  cart,  large 2 

Spare  horses l-10th 


Total,  about 1,900  horses, 

-   Projectiles  and  Ammunition. 

Round  J  800  to  each  24  pdr 40,000 

„     p             J    shot.   )  1,000  to  each  18  and  12-pdr 10,000 

*  or  uuns..  . .  <  Grape  and  canigters  strapped,  20 rounds  to  each  piece  1,200 

Spherical  case  strapped,  20  rounds  to  each  piece. . . .  1,200 

p  C  Shells,  800  to  each  8-inch  howitzer 20,000 

tt      0E  <  Canisters  strapped,  5  to  each 125 

howitzers.  .  ^  Sphericai  case  strapped,  20  to  each 500 

„  (  600  shells  to  each  10-inch 7,200 

jut       R  <800        "        "       8-inch 2,400 

mortars....  ^20Q        u        u      Coenorn 1>200 

Gunpowder,  in  barrels lbs.      500,000 

Computing  for  each  24-pounder  round  shot,  one-third  the  weight  of  shot. 
"  "        18  &  12-pdr.         "  one-fourth        "  " 

grape,  canister,  and  spherical  case,  one-sixth  the  weight  of 
shot. 


((  u 


"  "        round  of  howitzer  ammunition..     5  lbs. 


U  il 


including  charge 
of  shell. 


"         10-inch  mortar 7    " 

"  "  "  8-inch      "       3    " 

"  "  "         Coehorn £    " 

"  "  "         Stone  mortar 1    " 

Cartridge  bags,  1  for  each  round. 

Cartridge  paper,  bundles 200 

Wads — hay  wads,  made  in  the  field. 

Slow  match lbs.  4,500 

Port-jvres 2,000 

Priming  tribes,  for  mortars 15,000 

Fuzes,  4  more  than  the  number  of  shells 40,000 

Wooden  bottoms  and  baskets  for  stone  mortars,  200  to  each 1,200 

Percussion  primers,  for  pieces  furnished  with  locks,  |  to  spare. 

Friction  tubes,  for  guns  and  howitzers,  1  to  each  round. 

Cartridges  for  wall  pieces,  500  rounds  to  each. 

Cartridges,  powder,  percussion  caps,Jlints  and  lead,  for  small  arms,  according  to 

the  force  of  the  army. 

Most  of  the  ammunition  is  transported  by  hired  wagons. 
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Implements  and  Equipments. 

FOR  EACH    GUN. 

S  Sponges — 1  spare.  2  Tbumbatalla. 

2  Rammers — 1  do.  2  Priming  wires — 1  spare. 

1  Worm  to  4  pieces,  1  Gunner's  gimlet. 

1  Ladle        do.  ]  Tangent  wale. 

8  Handspikes — 2  spare.  1  Vent  cover,  or  lock  cover. 

1  Linstock.  1  Water  bucket. 

1  Pass  box  to  4  pieces.  1  Broom. 

1  Tube  pouch.  1  Percussion  lock  and  2  lanyards. 

1  Havresack.  2  Lanyards  for  friction  tube*. 

FOR  EACH  HOWITZER  ANt>   MORTAR. 


Sponges  and  n 
rWi.l..-*,  (2  shod,  i..i 

{dnaMBkt. - 

Havr-RJirks , 

Tiibi     .mines 

Primii"''  wifi-K 

Qunnfr-R  simlels. 

Quadrants 

Fuze  tnellM 

Baaki- 

Choiki  far  wheels 

Lo:id.  (j  'ongn 

Tnmpinn- 

Water  bucket 


6— 2  spare 
2 — 1  spare 


SIEGE   TRAIN. 


Platfor 


For  guns  and  howitzers. . 
For  mortars 


1-8* 


Embrasure  Shutters. 
For  half  the  number  of  guns  and  howitzers. 

Spare  Parts  of  Carriages. 
Proportion  tn  the  nunilrf r  «f  parts  in  the  carriages  . 

Pintles  for  siege  carriages I -30th. 

Nuts  and  waahrra,  assorted l-10th. 

Linchpins ]-5th. 

Axletreea J-20th. 

Wheels 115th. 

.    ,        ^       (Shoulder. l-90th. 

Axle  washers 

I  I.inr.h.. ]-10lh. 

Cap  squares l-15lh. 

Poles,  one-half  trored l-4tli. 

Elevating  screws- l-8th. 

Lending  bars,  one.hnlf  ironod 1-fcUh. 

Spare  parls  nf  field  rarnagee,  as  Tor  f.eld  batteries 

Timber  and  other  Materials  for  Repairs.  , 

Proportion  lo  ihe  number  of  parts  that  enter  into  the  construction  of  the 
carriages : 

Axle  bodies  for  siege  carriages  l-50lh— Breech  bolaters  1  -20 th— Cheeks  I-Mlh 
—Fellies  1.50th — Spokes  l-30th— Fork  saddles  l-30th— Poles  l-20th— Hounds 
1 -20lh— Splinter  bars  l-2flth— Leading  barB  1-1  Olh— Square  timber  of  varion* 
scantling — Plank— Wood  en  parts  of  mortar  wagons;  of  each  l-20th. 

Bar  iron  asaorted.  80  Iba.  lo  a  piece,  8,000  lbs.— Steel,  5  Iba.  lo  a  piece,  500 
lbs.— Sheet  iron,  50  a  heels— Iron  wire,  400  lbs.— Tin,  325  sheets— Naila,  as- 
sorted, 300  lbs. — Screws,  assorted,  5  grace. 

Machines  and  Ropes. 

7  Gins,  with  tackle,  complete — 10  Lever  .Tacks — 14  Screw  Jacks — 5  Lifting 
Jacks— 20  Wheelbarrows,  l-5tli  for  shells— 7  Handbarrows — Balances,  for 
weighing— 10  Spare  gin  falls — 75   Double  prolongea — 75  Single   prolonges — 


Mauorkf.  136  p»ek»— Span!  v,rtl  oanrfjei,  owe  kaY. 

A*»,  S  la  »  p»«*,  5»»— K:  aaofa,2M 
IK— 10-6mc  red*,  *fc*t  mo,  «bw'i  kwfe,  aft  wf  e 

Seytk*»,  &— Mi*M»'  toola— Baakeu. 

Laboratory  Tool*  and  Material*. 
2  Stu«*°  Laboratory  icobj;  laCBimiX,^!  231. 
Nitre,  polraiial. . 


Bu\fhnt,  polimi«t. 100      ~  Tajred  rope  jam.  . . 

ChircjmJ,  jialreimd 100      ,;  Copper  wiro .. 

Sulphur,  roU 100     "  Br&aa  wire 

piteh 150     "  CoUsnnni 

Rami, ISO      "  Glue _. 

Beeawax 50      "  Wrapping  paper, . 

CaropW 20     "  Tar. 

Spirit*  Krrpentine 10  »al».  Moled  powder.. .. 

Sperm  oil 30      "  ttu  it  k  match 

Liiueedoil S     '■  Torches 

Tow— Tarred  lillka— Fire  atone,  At  Cord  tar 

Implements  for  firing  Hot  Shot. 

4  Set*- See  Currc*  XIII. 

Instruments  and  Books. 
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ARMAMENT  OP  FORTIFICATIONS. 

The  kind  and  number  of  pieces  of  ordnance  required  for  the  armament  of 
each  of  the  fortifications  are  prescribed  by  the  War  Department^  according  to 
the  character  and  extent  of  each  work. 

The  carriages,  ammunition,  implements,  equipments,  and  other  supplies,  for 
a  fort  placed  on  the  war  establishment,  may  be  proportioned  to  the  number  of 
pieces  on  the  following  general  principles,  the  application  of  which  must,  how- 
ever, be  regulated  by  the  importance  of  the  position,  and  by  the  peculiar  circum- 
stances of  each  ease. 


CARRIAGES. 


Casemate...... 

«  Barbette 

Gun  car- I  g.       

riaoes.   1pieyd 

(Mortar beds.. . 
Trench  carts,  for  advanced 

works 

Sling  carts .  - 

Tumbrils  or  hand  carts. . 

Caissons 

Forges,  travelling,  (besides 

permanent  forges) 


AMMUNITION. 

For  each  10-in.  columbiad.. 

For  each  gun  an 4  searcoast 

,,  howitzer  and  8-in.  colum- 
biad  « .. 

For  each  24-pdr.  howitzer. . 

For  each  siege  howiizer. . . . 

For  each  10-ij).  napntar. . .,. . 

For  each  mortar 

For  8-in.  mortar,  stone  mor- 
tar, and  Coehorn ., 


For  a  front  of  attack. 


.l-6th. 
.l-3d . 


-1-3(1. 

.l-3d . 
.l-4th 


1  to  20  pieces 

1  to  25  pieces 

1  to  20  pieces 

1  to  each  field  piece. 

1  to  30  pieces  of  all 
kinds. 

400  rounds. 


800 
100 
600 
400 


(C 

{{ 


600 


<< 


For  other  land 
fronts  and  for 
sea- coast  bat- 
teries. 


l-20th. 
MOth. 
1-lOth. 


MOth. 


1  to  25  pieces. 
1  to  20  pieces. 


250  rounds, 
100     "... 
200     "... 


200 


M 


More  than,  the 
number,  of 
pieces. ' 


l-20th  )  Grape 
l-2nd  \   and 
l-20th  S  canister 


Stone,  100  lbs.  to  each  charge  of  a  stone  mortar. 

Rampart  grenades,  300  to  a  front  of  attack. 

For  each  £iefteo£  artijjery  ofajfcld  battery  for sorties,  200  rounds. 


22 
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Gunpowder.     The  quantity  of  eanooi)  powder  may  be  calculated  on  the  for 
lowing  principles : 


Foreack 

i  charge  of  i 

igun— J  of  the  weight  of  the  shot. 

10-in.  columbiad,         3]  lbs. 

Do. 

do. 

Do. 

do. 

8          do.              12    " 

Do. 

do. 

24-pdr.  howitzer,         9    " 

Do. 

do. 

8-in.  siege  howitzer,  4    " 

Do. 

do. 

10-in.  sea-coast  do.     12    " 

Do. 

do. 

8-in.        do.      do.      8    " 

Do. 

do. 

10-in.  morlar,  light,     7    "1 

Do. 

do. 

10-in.      do.    heavy,  15    "  1  including  the  chain  of  UV 

Do 

do- 

8-in.      do.                  3    "  f     shell. 

Do. 

do. 

13  in.      do.                30    "J 

Do. 

do. 

Do 

do. 

Coehorn                         \  " 

To  spare 

!i  for  mining,  fireworks,  and  waste,  ^  of  the  whole,  including  a  jm- 

ortion  of 

mealed  pow 

der  and  its  components,  pulverized. 

Fata,  i 

more  than  the  number  of  shells. 

Tubti,i 

the  number 

of  rounds. 

SUnc  mutch,  40  lbs.  t 

o  a  piece. 

Cannon, 

zartridgt  paper,  1  sheet  to  a  round. 

Mm. 

Wooden  bodomj  for  s 

tone  mortars. 

Partfim. 

,  1  to  50  rou 

nde. 

Ptreumon  primers,  J 

more  than  the  number  of  rounds,  for  pieces  fnrnishd 

'Ith  locks. 

Friction 
luekcts... 

primer),  \  th 

ie  number  of  rounds. 

Small  JJrms. 
il 
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Implements  and  Equipments. 


FOR  BACH    GUN. 


2  Rammers — 1  spare. 

2  Sponges —  1    do. 

1  Worm,  \      -    . 

1  Ladle,    >  t0  b  Pieces' 

1  Linstock. 

1  Pass  box. 

1  Budge  barrel. 

1  Tube  pouch. 

2  Thumbstalls — 1  spare. 
2  Priming  wires — 1  do. 
1  Gunner's  gimlet. 

1  Hausse,  or  tangent  scale. 
1  Vent  cover,  or  lock  cover. 

1  Percussion  lock  and  2  lanyards. 

2  Lanyards  for  friction  tubes. 
1  Water  bucket. 


FOR  EACH   HOWITZER. 


The  same  as  for  a  gun,  omitting  pass 

box,  and  adding : 
1  Haversack. 
1  Fuze  setter. 
1  Fuze  mallet. 

1  Fuze  extractor,  to  6  pieces. 
1  Quadrant. 
1  Fuze  saw.  » 

1  Fuze  gimlet. 


1  Sponge  and  rammer. 
6  Handspikes — 4  shod. 
1  Linstock. 
1  Haversack. 

1  Tube  pouch. 

2  Priming  wires. 

1  Gunner's  gimlet. 
I  Quadrant. 

1  Plummet. 

2  Pointing  wires. 
2  Quoins. 

1  Tompion. 


For  bach  mortar: 

1  Pair  shell  hooks. 

1  Scraper. 

I  Spatula. 

1  Pair  gunner's  sleeves. 

1  Wiper. 

1  Fuze  setter. 

1  Mallet. 

I  Fuze  saw. 

1  Fuze  extractor,  to  6  mortars. 

1  Basket. 

1  Broom. 

1  Turpaulin. 


The  implements  for  shells  are  not  required  for  the  stone  mortar. 

For  each  casemate  carriage  :  (including  the  spare  carriages.) — 2  Truck 
handspikes — 2  Chocks — 1  Broom. 

For  each  barbette  carriage  ;  2  Manoeuvring  handspikes — 1  Tarpaulin,  or 
other  cover — 1  Platform  and  1  maul ;  if  the  platform  is  not  permanent. 

For  each  siege  carriage  :  4  Handspikes — 1  Maul — 1  Platform. 
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impure  Parts  for  repair  of  Carriages. 
Proportion  of  the  Dumber  of  spare  parts  to  that  of  similar  parts  which  be 
to  the  carriages: 

Forks  for  traversing  wheels  of  barbette  carriages ;....'..  1-8 

Pintles  for  siege  carriage  limbers. l-JXl. 


Lineii  pins 1-Sta.. 

f  for  siege  carriages 1-361 

Axletrees   \  for  barbette  carriages ..,..] 

\  for  wise  mate  carriagea ■ . ..  1 

Rollers  for  casemate  carriages 1 

Bolster  plates,  for  pintles  not  permanently  fixed 1-490. 

(for  siege  carriages 1-1S1. 

for  barbette  upper  carriages,  (including  rollers,). . l-SOth. 

forcasemate  do 1-*W. 

for  barbette  chassis l-40',"c 

for  casemate  chasaia MOih. 

(shoulder. l-aOii. 

flinch i  ,10th. 

Poles,  for  siege  carriage  limbers,  one-half  ironed l-4th.. 

Elevating  screws l-flui.. 

Tongues  (iron)  for  casemate  carriages l-l(kh. 

Nuts,  assorted 1-ltHh. 


Timber  and  other  Materials  for  Repairs. 


Axle  washers,  ! 

(lit 
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and  weights — Gin  falls,  l-5th  spare — Double  prolonges,  2  to  each  gin— Drag 
ropes — 2£  in.  rope — Small  rope,  5  lbs.  to  a  piece — Handspikes,  7  feet  long — 
Skids — Blocks — Rollers. 

Tools. 

Sets  of  carriage  makers',  smiths1  and  armorers'  tools — Intrenching  and  miners' 
tools — Saws — Levels — Paviours'  rammers — 10-foot  rods — 2-foot  rules — the 
number  of  each  kind  to  be  regulated  by  the  particular  circumstances  of  each  case. 

Tools  and  Materials  for  Fireworks. — See  Chapter  X. 

Laboratory  tools  and  materials,  accord  ing  to  the  extent  and  resources  of  the  fort. 
See  the  proportion  of  thQse  for  a  siege  train. 

For  each  night  of  a  siege,  or  for  each  night  on  which  the  guns  will  probably 
be  served,  have  6  tarred  links  to  each  piece  mounted  on  the  ramparts  of  a  front 
of  attack,  or  of  a  sea-coast  battery,  and  5  fire  balls  for  a  front  of  attack — 6  car- 
casses for  each  large  mortar  on  a  front  of  attack. 

Signal  rockets — Torches— Fire  stone,  &c. — according  to  circumstances. 

Instruments,  Books,  and  Stationery. 
According  to  the  character  and  extent  of  the  fort — See  Siege  TVain. 

Miscellaneous  Supplies. 

Timber,  plank,  and  boards — Wood  for  sabots,  fascines,  gabions,  &c. — Pick- 
ets— Coal,  5  tons  to  a  forge — Grease — Grindstones — Rampart  grates,  2  to  each 
piece  on  the  ramparts — Sand  bags,  for  the  batteries  of  the  front  of  attack — Lan- 
tern, 1  to  each  piece — Candles — Oil — Fire  engine  and  buckets. 

Field  pieces,  forming  a  part  of  the  armament  of  a  fortification,  should  be  pro- 
vided with  their  caissons,  ammunition,  &c,  as  for  service  in  the  field. 


CHAPTER    TWELFTH. 


MECHANICAL    MANCEUVRE 

A  board  of  office™  has  been  recently  charged  villi  if  vising  and  arranging  th 
manejuvrea  of  heavy  ordnance ;  some  general  directions  with  regard  to  ill 
mechanical  manoeuvres  are  retained  here  for  present  use. 
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be  performed  by  (he  men  attached  to  the  piece,  and  re- 
quire no  other  implements  than  ilx-iar  licloiiiiiiig  to  the  piece. 

Begin,  in  all  cases,  by  unlimberiiig  and  taking  off  thE  implements  attached  to 
the  carriage. 

To  change  a  Wheel. 

Tighten  the  cap  squares  ;  raise  the  elevating  screw  to  its  whole  height ;  raise 
the  carriage  by  means  of  two  handspikes,  one  in  the  bore  of  the  piece,  and  the 
other  crossed  under  the  first ;  support  the  carriage  whilst  the  wheel  is  changed. 
For  the  12-pdr.  carriage,  dig  a  hole  6  in.  deep  under  the  wheel  that  is  to  remain, 
in  order  to  prevent  it  from  sliding. 

To  dismount  a  Piece. 

Take  off  the  cap-squares ;  run  up  the  elevating  screw  to  its  whole  height;  raise 
the  trail ;  stand  the  piece  upon  its  muzzle  on  the  ground,  and  withdraw  the  car- 
lo mount  a  Piece. 

Put  a  handspike  under  the  piece  n  little  in  rear  of  the  rimliases,  ai 
under  the  coscable  ;  place  0  men  at  the  first  handspike,  4  at  the  second,  and  3 
at  the  handles,  or,  (if  the  piece  has  no  handles,)  4  at  each  handspike,  and  raise 
the  piece  upon  its  muzzle;  bring  up  the  carnage,  raise  the  trail,  and  put  the 
piece  in  its  place  ;  putou  the  cap  squares,  and  lower  the  trail,  relieving  the  weight 
of  the  piece  by  raising  the  muzzle. 

In  this  manceuvrc  and  the  preceding,  it  may  be  necessary,  with  the  19-pdr. 
and  larger  calibres,  to  make  a  hole  in  the  ground  for  the  muzzjs. 

Whin  apian  is  vpstt,  separate  it  from  its  rarrin^  mid  remount  it  as  above. 
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To  transport  a  Piece  by  means  of  the  Limber. 

Detach  the  prolonge  ;  place  the  limber  over  the  piece  bo  that  the  pintle  hook 
■hall  be  over  the  handles,  (or  over  the  rear  of  tbe  trunnions,)  with  the  breech 
toward  the  pole  ;  raise  the  pole,  and  elevate  the  muzzle  of  the  piece ;  lash  the 
piece  to  the  pintle  hook,  with  the  prolongs,  by  passing  the  ring  of  the  prolong* 
twice  through  the  handles,  (or  round  tbe  piece  in  rear  1)V  the  trunnions,)  and 
over  the  pintle  hook  ;  with  the  loose  end  of  the  pralonge,  lash  the  useable  to 
the  fork  of  the  limber. 

Or,  the  gun  may  be  placed  on  blocks  at  the  proper  height,  and  then  lashed  to 
the  limber  03  before. 
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Implements. 
6  Handspikes;  7  feel  long. 
1  Lever;  15  feet  long,  5.5  in.  square;  the  ends  beveled. 

1  Lever  jack;  or  blocks  for  fulcrum. 

3  Sftort  roller),  for  guns  ;  1'2  inches  long;  6  in.  diameter  for  13  and  18-pdrs.; 
7  inches  for  24-pdr.  These  rollers  are  hollowed  out  in  the  middle,  to  the  depth 
of  0.35  in. 

2  Long  rotten;  42  indies  long,  6  inches  diameter. 

1  Small  half  roller;  42  in.  long,  3  in.  diameter,  3  in.  high. 

1  Large  half  roller;  42  in.  long,  6  in.  diameter,  6  in.  high. 

2  SkUh;  6  feet  long,  S  inches  square. 
1  Plank;  67  in.  long,  12  in.  wide,  2.25  in.  thick.    The  ends  beveled 

posite  aides. 
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2  Long  skids;  15  feet  long,  8  in.  square;  for  rolling  guns  on. 
1  Hammer. 
1  Wrench. 

Ropes. 

1  Double  prolonge;  girth  3.25  in.,  length  78  feet;  a  loop  18 in.  long  at  one  end. 

1  Single  prolonge;  girth  3  in.,  length  48  feet. 

1  Trace  rope;  girth  2.25  in.,  length  30  feet. 

1  Lashing  line;  girth  1.75  in.,  length  10  feet. 

The  prolonges  used  in  the  mechanical  manoeuvres  with  heavy  pieces  should 
be  designated  by  their  lengths,  in  order  to  distinguish  them  from  those  used  for 
field  service. 

For  the  weight  and  strength  of  ropes,  see  Chapter  XIV. 

Knots;  Plate  19v 

A  non-commissioned  officer  and  11  men  are  required  for  the  manoeuvres. 

In  order  to  avoid  accidents,  the  functions  of  each  man  should  be  designated 
beforehand. 

Preliminary  Man&uvres. 

Implements  :  6  handspikes — 1  lever  jack — 1  gun  roller — 1  small  half  roller— 
1  large  half  roller — 4  blocks — 2  half  blocks — 1  purchase  block — 2  gun  chocks — 
4  roller  chocks — 6  wheel  chocks. 

1.  The  gun  being  on  the  ground,  to  place  blocks  under  the  chase  and  reinforce. 
Embar  with  four  handspikes,  two  on  each  side,  and  raise  first  the  chase  and 

then  the  breech,  to  place  the  blocks. 
To  take  them  out,  embar  as  before  and  remove  the  block  from  the  breech  first. 

2.  The  gun  resting  on  two  blocks,  to  place  the  half  roller  under  the  reinforce. 
Place  two  blocks  parallel  to  the  piece,  and  by  two  purchases  with  the  lever, 
under  the  knob  of  the  cascable,  raise  the  breech  and  lay  the  large  half  roller 
across  these  blocks.  The  half  roller  is  taken  out  by  heaving  as  above,  and  the 
breech  is  supported  by  a  block. 

3.  The  gun  being  mounted  on  its  carriage  and  in  the  trunnion  holes,  either  lim- 
bered or  unlimbered,  to  place  a  roller  under  the  reinforce,  or  to  remove  it :  Bear 
down  on  the  muzzle ;  place  or  remove  the  roller. 

4.  The  gun  being  in  the  travelling  position,  and  limbered  up,  to  place  a  roller  under 
tbe  reinforce,  or  to  remove  it.  Heave  under  the  base  ring,  with  two  handspikes 
supported  on  the  purchase  block,  laid  on  the  stock  of  the  carriage;  raise  the 
breech,  and  place  the  roller,  or  remove  it. 
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7o  pltee  this  rulUr  nearer  At  centre  ef  grimily  of  At  piece;  take  a  second  pur- 
chase with  ihe  handapikeg,  supported  on  the  small  hair  roller  laid  on  the  pur- 
chase block.     This  roller  is  removed  by  raising  the  breech  as  above. 

5.  Tin pitct  being  i*  tiu  trunnion  holes,  to  vnlimbtT.  Unhook  [he leaking  chain; 
raise  Ihe  trail  b;  means  of  a  handspike  placed  across  under  it,  assisting  the 
movement  by  bearing  on  a  handspike  inserted  in  the  bora.  When  the  pintle  it 
disengaged,  remove  the  limber  and  lower  the  trail  to  the  ground. 

6.  To  limber  up.  Raise  the  trail  as  before;  back  the  limber,  in.-ert  Ihe  pintle 
in  Ihe  pintle  hole,  and  hook  the  lashing;  chain. 

7.  The  fiete  seine;  in  the  tracetling  porilint,  to  unJimAer.  Bear  down  on  the  pole 
which  will  raise  the  stock  sufficiently  high  to  place  4  blocks  and  a  half  block 
under  the  middle  of  the  slock  ;  mine  the  pole  to  disengage  the  pintle  and  remove 
the  limber. 

To  lower  the  trait  on  the  ground.  Take  a  purchase  with  the  lever  under  the 
trail,  shift  the  blocks  under  the  manoeuvring  bolts,  remove  successively  at  each 
purchase  a  half  block,  or  a  block,  as  ihe  lever  will  allow,  and  lay  a  chock  in 
place  of  ihe  lowest  block,  which  can  be  removed  with  a  lift  of  the  lever,  or  witb 
handspikes. 

In  the  mortar  toegon,  first  raise  ihe  pole,  and  lay  a  half  roller  on  the  end  of  the 
fork  against  the  pintle;  on  lowering  the  pole,  the  slock  is  raised  sufficiently  to 
place  the  blocks  as  above. 

8.  To  limber  up.  The  trail  is  raised  on  four  blocks  and  a  half  block  by  suc- 
cessive purchsses  with  the  lever,  as  in  lowering  it;  placing  a  block  or  half  block 
at  each  heave,  as  the  lift  will  allow. 


iiwig-e 


(  to   the    Trunnion 


The  carriage  being  limbered   up,  c 
block. 

Place  a  roller  under  the  reinforce  as  near  as  [ 

Raise  Ihe  chase,  and  lei  the  gun  run  forward: 
the  trace  rope  attached  to  the  knob  nf  lh< 
pass  over  the  chin  bolls,  depress  Ihe  mni 
holes 

Remove  the  roller,  and  put  in  the  elevating  screw. 
To  Change  a  Wheel. 

11  Men — 1  lever  jack — 3  wheel  chocks. 

Chock  the  wheel  which  is  to  rem;! in  ;  raise  the  curri:i|je  by  means  of  the  lever 
jack  n|ij'lii;d  :n  It'll) I  ijl"  ilnr  iixlf'irnr,  :nnl  f  ujiiiiiri  n  ■_■  i ■  - _ I  lln-  ivlieel  is  di:mj»(!d. 

To  Mount  it  Piece  on  ils  Carriage. 

1 1  Men— 6  handspikes— 1  lever  and  blocks  (or  a  Ie»er  jack,)— 1  gun  roller— 
1  small  linlT  roller- 1  large  half  roller— 2  skids— 4  blocks— 4  half  blocks— 1  pur- 
chase block — 2  gun  chocks — 4  roller  chocks— 6  wheel  chocks — 1  trace  ropo. 

The  gun  resting  on  two  blocks,  bring  up  the  carriage  unlimbered,  in  line  with 
it,  the  trail  2  yards  from  the  muzzle  :  Place  the  large  half  roller  in  rear  of  the 
ri  m  has  rs,  resting  it  on  the  two  skids:  raise  Ihe  chase  by  a  handspike  placed  across 
under  the  neck,  nnd  run  the  carriage  back  until  ihe  swell  of  the  muzzle  rests  on 
the  bolster— With  the  lever  jack,  raise  the  breech  and  place  two  blocks  on  Ihe 
skids,  one  under  each  end  of  the  large  half  roller.  Lift  the  chase,  and  run  back 
the  camo(;e  until  the  holster  touches  the  half  roller;  take  a  purchase  under  the 
breech,  and  on  tin  Lie  in  raise  it  until  two  half  blocks  arc  pLu'.rd  under  each  end 
of  the  half  roller.  Lift  the  muzzle,  by  inserting  n  handspike  in  it,  and  run  lack 
the  carriage  until  the  rear  ends  St  tbt  ohoflki  touch  the  half  roller,  and  th 
tiions  are  over  their  travelling  position.  Raise  the  trail  with  the  lev. 
remove  the  4  blocks  and  a  half  block  to  the  trail  under  the  position 
iTiimiKiivring  bolts.  Lift  the  chase  and  insert  a  £un  roller  by  the  front  n; 
the  half  roller  :  depress  the  muzzle.  10  make  the  piece  bear  on  the  roller.  Change 
the  piece  to  the  trunnion  holes. 

To  Dismount  a  Piece. 

nplementa  rerniiied  as  fur  niomiiling  it.     Lift   the  trail  by  a 
spike  across  under   it,  and  support  it  on  3  blocks  and  a  half  block,  under  tli 
maniKUvring  baits. 
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Change  the  piece  over  the  travelling  trunnion  bolts,  and  when  the  roller  u 
removed ,  place  (he  large  half  roller  on  the  stock  against  the  rear  of  the  cheelu. 
Take  a  purchase  under  ills  trail,  with  the  lever  jack,  and  remove  the  blocka  to 
the  skills,  placing  2  blocks  and  2  half  blocks  on  each  skid  under  the  ends  of  the 
half  toller;  as  the  trail  comes  to  the  ground,  I  he  ends  bear  on  these  blocks.  Raise 
the  muzzle,  and  run  out  the  carriage  until  the  muzzle,  resting  on  the  stock,  ii 
within  6  in.  of  the  rear  end  of  the  cheeks.  Raise  the  breech,  anil  lower  the  htlf 
roller  by  a  block  on  each  side.  Lift  the  muzzle  and  run  out  the  carriage,  until 
the  swell  of  the  muzzle  rests  on  the  bolster.  Raise  the  breech  and  remove  1 
block  and  1  half  block:  lift  the  muzzle,  remove  the  carriage,  and  let  I  lie  muzzle 
rest  on  a  block  ;  take  out  the  half  roller  and  leave  the  piece  on  2  blocks. 

Note. — The  manoeuvre  of  mounting  a  gun  may  also  be  performed  expedi- 
tiously, without  the  use  of  the  lever  jack,  by  raising  the  muzzle  and  the  breed, 
in  succession,  and  placing  two  sets  of  blocks  under  the  piece,  near  the  trunnioru. 
until  it  is  raised  so  as  to  rest  on  two  skids,  with  four  blocks  and  a  large  hiif 
roller  in  each  set.  In  this  position,  by  bearing  down  the  muzzle  and  removing 
the  rear  set  of  blocks,  the  carriage,  limbered  up,  may  be  run  under  the  breech : 
a  roller  is  then  placed  on  [lie  stock,  and  the  gun  is  hauled  back,  with  a  rope  at' 
tached  to  the  knob  of  the  cascable,  until  the  trunnions  are  over  the  trunnion 
holes.  Remove  the  front  set  of  blocks  and  the  roller,  and  lower  the  piece  into 
if  place. 

This  mdhod  requires  10  additional  blocks,  90  inches  long,  8  inches  square. 

The  gun  may  be  dismounted  in  like  manner,  by  un  inv 

To  change  n   Carriage. 
11  men — 6  handspikes — 3  gun  rollers — 1  small  half  roller 
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on  the  rope,  placing  a  second  roller  under  and  near  the  base  ring,  and  let  it  clear 
the  plank  and  rest  on 'the  stock,  touching  the  plank,  when  the  trunnions  are 
over  the  chin  bolts. 

Take  two  or  three  turns  with  the  rope  around  the  manoeuvring  bolts,  and 
hold  taut  on  the  rope.  Raise  the  muzzle  ;  take  out  the  front  roller  by  the  head 
of  the  cheeks,  and  run  the  first  carriage  forward,  lifting  the  muzzle  and  letting  it 
rest  on  the  stock  as  the  carriage  is  moved  off  gradually.  The  trunnions  will 
bear  on  the  rear  edges  of  the  trunnion  holes.  When  the  first  carriage  is  out  of 
the  way,  remove  the  plank  by  the  front,  and  insert  a  handspike  in  the  muzzle  ; 
raise  and  work  it,  slacking  off  the  rope  at  the  same  time  sufficiently  to  let  the 
trunnions  drop  into  their  places.  Put  in  the  elevating  screw ;  remove  the  roller 
and  rope,  and  put  on  the  cap  squares. 

To  place  upon  a  Mortar  Wagon  a  Mortar  on  its  bed. 

11  Men — 6  handspikes — 2  Idng  rollers — 1  block — 2  half  blocks — 4  roller 
chocks — 6  wheel  chocks — 2  quarter  blocks — 1  single  prolonge. 

The  mortar  being  on  its  bed,  the  mortar  wagon  unlimbered  is  placed  in  the 
prolongation  of  the  axis  of  the  bed,  the  trail  two  yards  from  the  rear  of  the  bed. 
Place  the  quarter  blocks  under  the  heads  of  the  cheeks ;  lift  the  rear  of  the  bed 
by  handspikes  at  the  rear  notches,  and  place  a  handspike  under  it,  or  support  it 
by  the  half  blocks  under  the  cheeks.    Use  the  block,  with  chocks  on  it,  as  a 
fulcrum  ;  take  a  purchase  under  the  rear  part  of  the  transom  and  lift  it,  placing  a 
roller  under  the  middle  of  the  bed,-  its  ends  resting  on  the  two  half  blocks.    Run 
the  wagon  back,  the  stock  under  the  middle  of  the  bed;  place  the  second  roller 
on  the  stock  above  the  nuts  of  the  pintle  plate  bolts.     Double  the  prolonge,  and 
hook  the  middle  of  it  on  the  hooks  of  the  windlass;  take  a  turn  with  each  end 
round  the  windlass  and  carry  the  ends  to  the  rear  manoeuvring  bolts ;  take  a 
turn  round  each  and  make  the  ends  fast.     Heave  at  the  windlass ;  when  the 
roller  on  the  half  blocks  is  free,  replace  it  under  the  ends  of  the  cheeks,  as  the 
mortar  rises  on  the  wagon,  and  draw  it  up  until  the  rear  ends  of  the  cheeks 
touch  the  rear  cross  bar  plate.    The  roller  will  be  in  front  of  the  centre  of  gra- 
vity, and  the  ends  of  the  cheeks  will  touch  the  bottom  boards.    Limber  up. 
Take  the  rope  from  the  roller ;  carry  the  bight  to  the  front,  draw  the  mortar 
forward  to  its  proper  position.     By  a  purchase  under  the  transom,  with  two 
handspikes,  remove  the  roller  and  lower  the  bed  on  a  handspike.    Take  a 
second  purchase,  with  half  blocks  for  supports,  under  the  rear  notches  of  the 
cheeks;  remove  the  handspike,  and  let  the  mortar  down  on  the  whgon. 
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The  Mortar  on  the  Mortar  Wagon,  to  lower  it  to  the  ground. 

The  seme  implements.  Place  the  roller  under  the  bed,  by  raising  it  in  die 
same  manner  as  for  removing  the  roller.  Fix  the  rope  to  the  windlass  anil  tike 
afl  many  turns  round  it  as  are  required  for  drawing  the  mortal  up.  Attach  the 
ends  to  the  rear  manoeuvring  bolts  ;  work  the  windlass  and  draw  the  mortar 
back,  till  the  rear  ends  of  the  cheeks  touch  the  rear  cross  bar.  Unlimber. 
Lower  away  by  unwinding  the  windlass,  placing  a  second  roller  under  the 
head  of  the  cheeks,  as  the  first  passes  the  centre  of  gravity  ;  and  when  the 
latter  is  free,  place  it  under  the  head  of  the  cheeks,  when  they  come  near  lit 
two  half  blocks  laid  on  each  side  of  the  trail.  When  the  ropes  no  longer  bear. 
take  them  off  of  the  bolts.  Place  the  quarter  blocks  under  the  head  of  the 
cheeks,  and  run  the  bed  forward  with  handspike  a,  as  into  battery.  Remote 
the  wagon;  and  by  raising  the  rear  of  the  bed ,  as  at  first,  take  out  the  roller  aai 
let  the  bed  rest  on  the  ground. 

To  mount  a  Siege  Mortar  on  its  Bed. 

4  Handspikes ;  1  single  prolongs  ;  1  hammer ;  1  wrench. 

Raise  the  mortar  on  its  muzzle;  bring  up  the  bed,  the  front  transom  within  6  in. 
of  the  mortar,  the  vent  of  which  should  be  on  the  aide  opposite  to  the  bed.  Talte 
a  double  turn  with  the  middle  of  ihe  rope  round  the  mortar,  close  to  the  muzzk 
ring,  the  lie  in  front;  bring  Ihe  ends  up  over  the  trunnions,  and  carry  them  to 
the  rem'.  Place  two  handspikes  under  the  trunnions,  the  lower  ends  resting  on 
the  platform,  or  on  the  ground.  Heave  and  haul  the  mortar  against  the  bolster' 
place  1  handspike  under  each  trunnion,  the  ends  resling  on  the  bolster,  and  two 
other  handspikes  between  the  heads  of  the  cheeks  and  the  mortar.      Heave  and 
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just  under  the  muzzle  ring,  and  carry  llic  ends  to  [lie  rear ;  give  n  a 
the  rope,  assisted  by  WW  hand  spikes,  and  the  mortar  will  fall  over 
and  light  mi  its  muzzle. 

A  mortar  standing  on  its  face  may  be  moved  (cut)  by  means 
spikes  lashed  lo  the  trunnions. 

The  mortar  lenj-oti  also  serves  for  transporting  a  gun.  which  is 
rollers,  breech  Erst,  io  a  similar  manner  to  the  mortar  and  bed. 

The  piece  can  be  shifted  very   quickly  from   this  wagon  to  its  c 
being  limbered.     The  carriage  and   wagon  are  placed  on    the   se 
head  of  the  cheeks  nest  to  the  windlass,  [he  wheels  touching.      Place  9  large 
rollers  under  the  piece,  and   a  gun  roller  on   the  head  of  the  stock;  make  the 
middle  of  the  trace  rQJM  h»t  H  th»  knob  rrf  the  cashable,  and  run  llic  piece  back 
until  the  trunnions  are  over  the  trunnion  holes.     Remove  the  wagun>  and  lo 
the  trunnions  into  their  holes.     In  a  similar  manner,  the  gun  is  changed  froi 
carriage  to  the  wagon. 

The  lifting  jack,  (a  powerful  geared  screw  jack,)  is  very  useful  with  siege  bat- 
.    teries.     It  may   be  used  in  place  of  the  lever  jack  will]  fewer  men,  hut  requi 
mora  time.     For  any  sii!£le  operation,  i(    is  tTttremt-ly   ci>nvcnienl  ,  a--,  will 
any  part  of  a  gun  or  carriage  can  be  raised. 

To  Transport  a  Piece  villi  a  S/inir  Cart. 
Isl.      With  the  common  sling  (art.     10  Men— 1  piece  of  5-in.  rape— 1  dot 
prolonge,  or  2  single  ones— 4  chocks  for  wheels—  6  handspikes. 

The  piece  being  raised  from  the  ground  mi  blocks,  bring  op  the  sling  cart  o 
Ihe  piece,  the  breech  towards  the  pole;  raise  the  pole  vertically,  by  hand  and  by 
means  of  a  prolonge  attached  to  the  end  of  it,  and  keep  it  in  that  position  by 
passing  a  handspike  on  each  side  of  it  between  the  spokes  of  the  wheels.  Sling 
the  piece  with  the  rope  passed  under  it  before  and  behind  the  trunnions,  and 
over  the  bolster  ;  take  out  the  handspikes  from  between  the  spokes  and  lower 
the  pole  by  means  of  the  prolonge  and  by  hand  ;  lash  the  breech  to  it,  and  bring 
up  the  limber. 

2nd.  With  the  tcrew  sling  cart.  4  Men,  with  lashing  ropes.  The  sling  cart 
being  in  place,  sling  the  gun  with  a  rope  or  with  chains  passing  under  it  and 
fastened  to  the  hooka  of  the  screw  head,  or  with  chains  furnished  with  rings  to 
embrace  the  trunnions.  Raise  the  pieco  by  turning  the  handles  of  the  screw 
nut,  and  when  it  is  sufficiently  high,  lash  the  load  to  the  holster  end  pole,  so  ai 
to  relieve  the  pressure  on  the  acrew.  The  manoeuvre  is  easy  but  slow,  and 
the  machinery  must  be  kept  in  good  order.  The  piece  may  be  slung  more 
quickly  by  blocking  it  up  as  high  aa  the  axletree  will  permit. 
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To  Move  a  Piece  by  Hand  in  the  Trenches. 

40  Men — 8  handspikes — 1  double  prolongs — 2  half  prolonges,  or  men1! 
hurl  ess. 

The  piece  is  on  lis  carriage,  without  the  limber,  and  may  be  moved  with  either 
the  breech  or  the  muzzle  foremost.  The  first  method  ia  a  little  more  expedition!, 
but,  in  turning  sharp  angles,  it  is  attended  with  more  danger  to  the  men  who 
support  Ihe  trail.  The  second  method  is  preferable.  Double  the  double  pro- 
longe, or  attach  two  single  prolonges  lo  the  axlelrec;  make  loops  in  each  part 
for  5  handspikes,  the  first  under  the  chase,  the  others  at  3  feet  apart;  put  4  men 
at  each  handspike ;  4  behind  the  trail  with  handspikes ;  the  rest  on  the  Bides,  a 
push  the  wheels,  and  if  necessnry,  lo  drag  on  them,  as  described  in  the  nut 
manuuivre;  some  of  the  men  at  the  prolonge  leave  it  to  drag  on  the  wheels;  in 
short  turnings,  those  who  are  at  die  first  handspikes  fall  back  to  the  Others. 

To  extricate  a  Piece  that  is  mired. 

The  number  of  men  in  proportion  to  the  difficulty— 2  prolonges — handapikta 

Attach  a  prolonge  by  one  end  to  one  of  the  lower  spokes  of  each  wheel,  and 

bring  the  other  end  round  to  the  front,  over  the  tire.    The  men  drag  on  the 

prolonges  directly,  or  on  the  liandspikes  passed  through  loops  in  them. 

GARRISON  ARTILLERY 


This  carnage  can  transport  its  piece  with  the  assistance  of  the  limber  of  a  add 
piece,  from  which  Ihe  ammunition  box  is  removed — 18  men  ore  required  lo 
remove  a  24-pdr — 4  handspikes— 1  large  block— 2  skids — 2  short  p 
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move  the  block  ;  key  the  pintle  hook,  and  lower  the  elevating  strew.     All  the 
men  working  at  [he  wheels  of  the  carriage  and  limber,  and  at  the  pole,  lower 
the  piece  gently  from  the  platform.      Horses  may  then  be  attached  to  the  limber, 
if  necessary. 
To  raise  on  its  Chassis  a  Barbette  Carriage  u~it.li  its  Piece  mounted. 

The  same  number  of  men  and  the  same  implements  as  in  the  preceding  ma- 
nosuvre.  The  chassis  having  been  lowered,  as  in  Ihe  first  part  of  the  preceding 
maineuvre,  faring  the  carriage  up  to  the  rear  of  the  platform  and  place  opposite 
to  each  wheel  a  plank  resting  on  two  blauks,  making  a  gentle  slope  to  roll  the 
carriage  up  on  the  traversing  platform — place  skids  as  before  on  each  side  of  the 
chassis — move  the  carriage  forward  until  the  rollers  nearly  rest  upon  the  rails — 
run  up  the  elevating  screw — lighten  up  the  trail,  to  disengage  the  pintle  hook — 
remove  the  limber,  and  lower  the  lunette  plate  on  a  block  placed  upon  the 
tongue — raise  the  trail  again,  to  remove  the  block — lower  the  trad  transom  upon 
the  tongue — run  the  carriage  up  to  battery — replace  the  traverse  wheels  in  the 
some  manner  as  directed  for  taking  them  out,  in  the  preceding  manumvre. 

In  situations  where  it  may  be  required,  the  carriage  can  be  used  without  its 
chassis;  in  this  manner  it  may  be  applied  to  the  embrasures  of  field  works,  by 
placing  it  in  battery  on  a  common  platform  for  u  siege  piece,  and  resting  the  trail 
od  a  skid  attached  W  the  front  hurter  by  a  pintle.  The  rear  of  this  akid  may 
rest  on  a  block  so  as  to  give  it  the  same  inclination  as  the  totigue  of  the  chassis. 
To  place  a  Casenmtt  G&rriag*  in  Battery  and  mount  its  Gun. 

14  to  16  Men  required.  The  gun  is  brought  to  the  casemate  with  the  sling 
cart,  and  carried  through  the  galleries  on  a  truck. 

The  carnage  for  the  embrasure  farthest  from  the  door  of  entrance  is  to  be 
placed  first,  and  its  gun  mounted  before  the  next  carriage  ia  placed.  The  tongue 
of  the  chassis  is  inserted  into  the  tongue  hole,  and  the  pintle  in  its  hole,  through 
the  end  of  the  tongue. 

The  top  carriage  is  lifted  by  hand  and  placed  on  the  chassis,  which  is  traversed 
on  one  side,  and  the  gun  is  laid  near  the  middle  of  Ihe  casemate  on  blocks,  ihe 
muzzle  towards  the  embrasure.  The  casemate  gin  (legs  14  feet  long)  is  placed 
over  the  carriage  and  gun ;  ihe  legs  and  the  roller  over  the  gun,  the  pry-pole 
over  the  chassis,  The  gin  is  equipped  and  the  gun  slung  in  the  usual  rr 
When  the  gun  is  raised  sufficiently  high,  the  chassis  is  traversed  under 
Ihe  upper  carriage  so  placed  that  the  trunnion  holes  come  exactly  under  the 
of  the  gun,  which  ia  then  lowered  carefully  to  its  place.  Unsling  iht 
gun  and  remove  the  gin. 
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MAJXtEUVEES  OF  THE  FIELD  AMD  SIEGE  <j»N. 
JO  Men,  including  a  non-commissioned  officer  as  director— r5  handspikes — 1 
gin  fall — 2  Uoc&r-a  number  of  pulley  blocks,  aingle  or  double,  according  to  ik 
manner  in  which  the  gin  is  to  be  equipped. 
The  gin  fall  is  4-in.  rope,  90  feet  long. 

To  put  the  Gin  together. 
Lay  the  legs  on  the  ground,  the  outer  sides  up,  the  bevels  towards  each 
other  ;  place  the  windlass  ;  connect  the  heads  of  the  cheeks  by  the  assembling 
bolt;  and  insert  successively  the  let,  2nd,  and  3d  cross  bars,  and  key  them. 
To  carry  the  Gin. 
Put  six  menat  the  legs,  viz.,  2  abreast  of  the  windlass,  3  abreast  of  the  second 
cross  bar,  and  2  near  the  head  ;  2  men,  with  a^handspike,  carry  the  fail  coiltd 
up,  with  the  blocks  hooked  to  it ;  one  man  carries  the  prypoie,  another  the  re- 
maining handspikes  and  the  lines, 

To  set  up  the  Gin. 
6  Men,  placed  in  the  same  manner  as  for  carrying  the  gin,  set  it  up ;  2  men 
place  their  feet  against  Ihe  bottom  of  the  legs,  or  their  handspikes  against  the 
lower  cross  bar ;  one  sets  up  the  prypoie,  two  paces  in  front  of  the  head  of  the 
gin,  facing  it.    The  director  assists  by  putting  the  end  of  a  handspike  into  the 
slit  for  the  tongue  of  the  prypoie.    When  the  prypoie  is  in  place,  the  foot  of  it 
should  be  equally  distant  from  the  two  legs,  IS  feet  from  the  lower  cross  bar; 
the  pullies  should  be  over  the  middle  of  the  weight  to  be  raised. 
To  equip  the  Gin. 
The  gin  equipped  with  one  pulley,  can  raise  a  12-pounder  garrison  gun  ;  will 
8-pounder ;  with  3,  a  24-pounder ;  with  5  or  6,  a  32  or  42-pounder.    It 


SERVICE   OF   THE   GIN.  J50 

block  lo  the  sling  round  the  gun,  the  point  or  the  liook  towards  the  left  aide  of 
the  gin. 

3d.  Willi  3  pulleys.  Proceed  as  for  two ;  puss  the  end  of  the  fall  through  the 
left  hnnd  pulley  at  the  head  of  the  gin,  from  the  outside;  tie  it  to  the  sling  an 
the  side  towards  the  prypolc,  and  hook  the  block  lo  it  on  the  other  side,  the 
point  inwards. 

4th.  With  4  pulleys.  Hang  a  second  block  (or  a  double  block)  on  the  second 
cross  bar.  Proceed  as  in  the  last  case  ;  pass  the  end  of  the  fall  into  the  second 
block,  and  fasten  it  to  the  head  of  the  gin  as  in  the  second  case  ;  hook  both  blocks 
to  the  sling,  the  points  of  the  hooks  inwards. 

If  a  double  block  is  used,  place  the  pin  perpendicular  lo  the  cross  bar,  the 
head  towards  ihe  prypole  ;  pass  the  fall  the  first  time  through  the  ahenve  next 
the  prypole,  the  second  lime  through  that  next  the  legs ;  hook  ihe  block  lo  the 
sling,  the  point  towards  the  left  side  of  the  gin. 

5ih.  With  5  pittfeip.  Hang  two  single  blocks,  or  a  double  block,  on  the  second 
cross  bar  ;  fasten  n.  ihird  block  to  the  head  of  Ihe  gin,  on  the  left  side,  by  a  collar 
or  coil  of  rope ;  the  point  of  the  hook  being  outwards,  and  the  head  of  the  pin 
towards  the  gilt.  Proceed  as  in  the  last  case;  pass  the  end  of  the  fall  into  the 
third  block,  and  fasten  the  end  to  the  sling  round  the  piece,  to  which  ihe  blocks 
are  also  to  be  hooked. 

fir.li.  With  S  pulleys.  Fix  a  single  block  to  the  head  of  the  gin,  another  on  the 
second  cross  bar  near  the  right  leg,  and  a  double  block  on  the  same  cross  bar 
near  the  left  leg.  Proceed  as  in  the  last  case;  pass  ihe  fall  through  lhe  single 
block  on  the  cross  bar,  and  secure  it  lo  the  head  of  the  gin,  the  loose  end  of  Ihe 
rope  hanging  on  the  left  side,  and  ihe  third  block  hooked  into  the  knot.  Hook 
the  double  block  and  Ihe  other  single  block  to  the  aling. 

The  man  who  directs  ihe  manarnvren,  or  the  most  intelligent  man,  should  be 
charged  with  passing  the  fall  through  lhe  pullies  nt  the  head  of  the  gin,  and  with 
tying  the  knots,  fixing  slinga,  &c.  If  he  a  loo  much  exposed  by  mounting  on 
the  third  crosB  bar,  the  gin  must  be  laid  down,  the  head  resting  on  lhe  gun,  and 
equipped  in  that  position. 

To  lay  lhe  gin  down,  the  men  are  placed  in  lhe  same  positions  as  for  setting  it 
up.  If  the  gin  has  a  clevis  at  the  top,  lhe  fall  may  be  reeved  in  the  blocks,  and 
the  upper  block  then  hooked  to  tho  clews. 

To  Sling  a  Piece. 

A  piece  without  handles  may  be  slung  by  means  of  a  rope,  the  two  ends  of 
which  are  lied  together  and  which  is  passed  under  the  piece,  one-half  before  and 
Ihe  other  behind  the  trunnions. 
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If  this  is  not  convenient,  as  when  the  gun  lies  on  the  ground,  oris  to  be  placid 
on  its  carriage.,  a  sling  may  be  made  by  splicing  together  the  ends  of  a  5-inrh 
hawser  a  little  more  than  twice  the  length  of  the  piece  (about  36  feet)  or  by  pass- 
ing a  strong  rape  several  times,  according  to  the  weight,  over  the  piece  length- 
wise, under  the  cascable  and  under  the  handspike  or  a  block  of  wood  inserted 
in  the  muzzle.  The  two  sides  of  this  sling  may  be  brought  together  by  another 
just  behind  the  tr 


To  Work  Ike  Gin. 

4  Men  put  their  handspikes  alternately,  3  by  2,  in  the  mortises  of  the 
windlass;  3  others  assist  in  heaving;  3  overhaul  the  slack  of  the  rope;  the  non- 
commissioned officer  or  director  steadies  the  piece  or  the  load,  by  means  of  s 
guy  or  of  a  handspike  in  the  bore. 

To  make  fait.  If  the  gin  has  no  ratchet  wheel  and  pall,  put  a  handspike  across 
the  legs,  and  let  the  heaving  handspikes  in  the  mortises  rest  against  it;  cross 
the  slack  round  the  turns  on  the  windlass,  drawing  it  tight  round  the  last  turn, 
and  pass  il  under  the  lower  cross  bar  from  the  inside,  tying  it  in  a  loop  in  which 
the  point  of  a  handspike  is  inserted ;  during  this  operation,  one  man  bears  with 
both  hands  on  the  turns  round  the  windlass,  to  prevent  the  rope  from  slipping. 
The  men  and  4  handspikes  are  than  no  longer  required. 

To  ihtfl  the  rape  on  lAe  icindlosi.  When  the  turns  on  the  windlass,  commencing 
at  the  left,  reach  the  other  end,  make  fast  with  the  handspikes  resting  as  before. 
Tie  a  lashing  line  to  the  fall  with  an  artificer's  knot,  1  foot  above  the  second 
cross  bar ;  wrap  both  ends  of  the  line  several  times  round  the  fall  and  pass  it 
round  the  leg,  under  the  cross  bar,  lashing  the  fail  and  the  cross  bar  together. 
Let  the  windlass  turn  so  as  to  bring  the  weight  to  best;  on  the  lashing  line;  then 
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If  the  derrick  is  to  be  established  on  a  parapet,  or  on  earth  which  is  not  firm, 
lay  a  strong  plank  across  two  others,  with  holes  in  the  first  for  the  points  of  the 
feet;  ram  the  earth  about  them  and  secure  them  with  pickets. 

Lay  the  gin  down,  the  outer  side  underneath,  and  the  feet  of  the  legs  resting 
on  a  skid. 

The  director  steps  5  paces  from  the  head  of  the  gin,  in  a  direction  perpen- 
dicular to  the  cross  bars,  and  then  4  paces  to  the  right  and  left,  where  he  marks 
the  places  for  the  two  first  pickets ;  the  two  others  are  placed  30  feet  beyond  the 
first,  in  the  direction  which  the  guys  will  take. 

Drive-  the  pickets  inclining  off  from  the  gin ;  if  necessary,  strengthen  them  by 
putting  a  plank  or  a  fascine  behind  each ,  and  ramming  the  earth  firmly  about  it. 

Equip  the  gin  as  it  lies;  fasten  the  guys  to  the  head. of  it  with  an  artificer's 
knot,  if  they  are  formed  of  one  rope ;  with  German  knots,  if  of  two.  The  gin 
being  raised  almost  vertically,  2  men  take  a  turn  of  the  guys  around  the  first 
pickets,  and  the  director  makes  them  fast  to  the  second  pickets  with  an  artificer's 
knot.  Let  down  the  fall  and  tackles,  and  prepare  to  work  the  windlass.  On 
a  parapet,  the  feet  of  the  derrick  should  be  2  feet  from  the  exterior  crest;  as  the 
guys,  by  stretching,  are  apt  to  give  the  derrick  too  great  an  inclination,  place  it 
at  first  4  feet  from  the  crest,  and  after  taking  a  few  turns,  let  the  load  down 
again,  and  move  the  derrick  to  its  proper  place. 

If  the  fall  should  not  be  long  enough,  join  another  to  it  by  a  flat  knot,  tied  at 
4  or  5  yards  from  the  end  of  the  second  rope,  passing  a  piece  of  round  wood,  of 
the  size  of  a  tool  handle,  through  the  knot,  to  prevent  its  tightening  too  much. 
The  first  fall  passes  only  through  the  right  hand  pulley  of  the  head  of  the  der- 
rick and  over  the  windlass ;  when  the  knot  comes  up  near  the  pulley,  cease 
heaving  and  make  fast ;  coil  a  drag  rope  round  the  head  of  the  gin  and  tie  it  to 
the  second  fall  by  5  or  6  loops,  below  the  knot.  Let  go  the  windlass  and  bring 
the  weight  to  bear  on  the  drag  rope.  Undo  the  knot,  and  pass  the  end  of  the 
second  fall  through  the  pulley  *,  take  3  turns  with  it  round  the  windlass,  and 
join  the  first  fall  to  it,  to  lengthen  the  slack. 

GARRISON  AND  CASEMATE  GINS. 

The  fall  for  these  gins  is  5-inch  rope,  120  feet  long.  They  are  equipped  with 
a  pair  of  blocks  adapted  to  receive  such  a  number  of  ropes  as  may  be  necessary, 
according  to  the  weight  to  be  raised ;  the  upper  block  being  hung  on  the  clevis 
at  the  head  of  the  gin.    They  are  worked  like  the  field  and  siege  gin. 
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CHAPTER  THIRTEENTH. 


ARTILLERY   PRACTICE. 

The  plan  of  this  work  does  not  include  the  details  relative  to  the  service  of 
artillery,  either  in  the  field  or  in  garrison  ;  but  in  the  absence  of  more  full  and 
accurate  tables  of  firing,  it  is  thought  useful  to  give  here  the  mean  results  of  such 
trials  of  the  ranges  of  our  ordnance  as  have  been  made,  from  time  to  time,  by 
the  Ordnance  Department,  together  with  some  other  practical  information  de- 
rived from  authentic  sources. 

Ranges  of  Field  Guns  and  Howitzers. 

The  range  of  a  shot  or  shell  in  this  table  is  the  first  graze  of  the  ball  on  hori- 
zontal ground,  the  piece  being  mounted  on  its  appropriate  field  carriage. 

The  range  of  a  spherical  case  shot  is  the  distance  at  which  the  shot  bursts 
near  the  ground,  in  the  time  given  ;  thus  showing  the  elevation  and  the  length 
of  fuze  required  for  certain  distances. 

For  the  range  of  the  Mountain  Howitzer — see  Chap.  VI. 


KIND  OF  ORDNANCE. 

Powder. 

BaU. 

Elevation. 

Range. 

REMARKS. 

• 

Lbs. 

O     i 

Yards. 

6-PDR.  FIELD  GUN. 

1.25 

Shot 

0 

318 

tt 

1 

674 

u 

2 

867 

• 

tc 

3 

1138 

(t 

4 

1256 

<( 

5 

1523 

1. 

Sph.  case 

2 

650 

Time  of  flight  2  sees. 

shot. 

2  30 

840 

«          3    « 

it 

3 

1050 

U                  A        U 

CHAP.  XIII.— ARTILLERY  PRACTICE. 

Ranges  of  Field  Guns  and  Howitzers. 


,„,„.„,„.. 

,„,„ 

m 

Elciniion 

„,, 

...^. 

Lbs. 

O      1 

Yards. 

12-FDR.  FIELD  0 CN. 

9.5 

Shot 

0 

1 

1  30 

2 

3 

4 

5 

3*7 

em 

785 
909 
1809 
1455 
1663 

1.5 

1 

670 

Time  3  second*. 

1  45 

950 

"     3      " 

" 

a  30 

1950 

"     4      " 

la-FDB.riBLD  HOWITZER 

h 

Shell 

0 
3 

3 

4 

5 

195 
539 
640 

047 
975 

1U72 

0.75 

Sph.  case 

3  15 

485 

Time  2  seconds. 

3  15 

715 

"     3      " 

3  45 

[050 

.<     4      « 

Bl-PIJH.  FIELD  HOWITZER 

3. 

Shell 

0 

1 

a 

3 

H95 
516 

793 
976 

■■ 

RANGES. 
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Ranges  of  Heavy  Ordnance. 

The  range  of  a  gun  or  howitzer  in  this  table  is  the  first  graze  of  the  ball  on 
the  horizontal  plane  cm  which  the  carriage  stands. 


KIND  OF  ORDNANCE. 

Powder. 

Ball. 

Elevation 

Range. 

REMARK*. 

Lbs. 

O     ' 

Yards. 

18-PDR.  SIEGE  AND  CAR- 

4.5 

Shpt 

1 

641 

R1SON  GUN. 

cc 

2 

950 

On  barbette  carriage. 

<< 

3 
4 

1256 
1450 

tt 

5 

1592 

24-FDR.  SIEGE  AND  GAR- 

6. 

t 

Shot 

0 

412 

842 

RISON  GUN. 

XI 

1 

On  siege  carriage. 

1  30 

2 

3 

4 

5 

953 
1147 
1417 
1666 
1901 

8. 

1 

883 

2 

1170 

3 

1454 

4 

1639 

• 

5 

1834 

32-PDR.  SEA-COAST  GUN. 

6. 

Shot 

1  45 

900 

On  barbette  carriage. 

8. 

1 

1  30 

1  35 

2 

3 

4 

5 

713 
800 
900 
1100 
1433 
1684' 
1922 

* 

10.67 

1 
2 
3 

780 
1155 
1517 

• 

42-PDR.  SEA-COAST  GUN. 

10.5 

Shot 

1 

775 

On  barbette  carriage. 

2 
3 

4 
5 

1010 
1300 
1600 
1955 

14. 

1 
2 

770 
1128 

3 

1380 

4 

1687 

5 

1915 

CHAP.  XIII. ARTILLERY  PRACTICE. 

Ranges  of  Heaty  Ordnanee. 


.,..,...,„„. 

,..«., 

« 

........ 

Bangs 

...» 

Lbs. 

Shell 

o    , 

Tarda. 

8-INCH  SIEGE  HOKITItn. 

4. 

45  !b*. 

0 

351 

On  siege  carriage. 

435 
618 
ISO 

« 

998 

1341 

12  30 

3380 

Shell 

6-INCH   SKi-COABT  HOW- 

*■ 

451b.. 

405 

8T5 
1110 
1900 

On  barbette  carriage. 

6. 

373 

1)47 
1168 
1463 

8. 

« 

646 
909 
1190 
158S 
1800 

Shell 

10-JNCH  SKl-CO*Br 

13. 

90!bs. 

580 

3 

691 

Time,  flight  3      * 

On  barbette  carriage. 

3 

1  its 

"           "    4.      ' 

■■ 

RANGES. 
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Ranges  of  Heavy  Ordnance. 

KIND  OF  ORDNANCE. 

Powder. 

Ball. 

Elevation. 

!  Range. 

REMARK*. 

8-INCH  COLUMBIA!) — 

Lbs. 

Shell 

o    » 

Yards. 

Continued. 

10. 

50  lbs. 

1 

919 

(i 

2 

1209 

(< 

3 

|  1409 

it 

4 

!  1697 

(C 

5      • 

1813 

C( 

6 

1985 

(( 

8 

i  2203 

(C 

10 

2657 

C( 

15 

3556 

C( 

20 

3716 

(C 

25 

4387 

CI 

27 

4171 

. 

15. 

(C 

27  30 

4468 

10-INCH  COLUMBIA!). 

18. 

Shot 

0 

394 

Axis  of  gun  16  feet 

On  barbette  carriage. 

128  lbs. 

1 

752 

above  the  water. 

t( 

2 

1002 

ct 

3 

1230 

t( 

4 

1570 

<( 

5 

1814 

- 

ci 

6 

2037 

Shot  ceased  to  rico- 

(C 

8 

2519 

chet  on  water. 

cc 

10 

2777 

cc 

15 

3525 

cc 

20 

4020 

cc 

25 

4304 

cc 

30 

4761 

cc 

35 

5433 

20. 

cc 

39  15 

5654 

12. 

Shell 

1 

800 

100  lbs. 

2 

1012 

* 

cc 

3 

1184 

cc 

4 

1443 

cc 

5 

1604 

' 

18. 

cc 

0 

448 

cc 

1 

747 

cc 

2 

1100 

CC 

3 

1239 

cc 

4 

1611 

cc 

5 

1865 

cc 

6 

2209 

cc 

8 

2489 

cc 

10 

2848 

cc 

15 

3200 

cc 

20 

3885 

cc 

25 

4150 

cc 

30 

4651 

cc 

35 

4828 

Time  of  flight  35  sec* 

CHAP.    XIII. — ARTILLERY    PRACTICE. 

Ranges  of  Heavy  Ordnance. 


„,....„.„... 

m. 

Elcvalinn. 

a™. 

™^ 

Lbs. 

Shell, 

0     , 

Yards 

'.■:-!■:<  IS    CDLUMB1AD.... 

20. 

172  lbs. 

10 

2776 

Timeofflighlllse: 

15 

3731 

16  " 

32 

42*0 

"          20  ■ 

35 

4716 

26  " 

30 

5004 

35 

5330 

32  * 

37 

52fi(i 

31  " 

39 

5064 

S5. 

10 

2*1 

"         11.5- 

15 

354d 

15  « 

30 

5102 

35 

5409 

32  ' 

37 

537.1 

32  " 

39 

jyiiC 

36   ■ 

Shell, 

35 

5644 

180  Ida. 

39 

5015 

98. 

35 

5671 

3= 

5761 

3±  miles.  Tims  36k 

Shell, 

ISwinwurinittM 

SO. 

aooibs. 

45 

4325 

Slid], 

13-IN.SHA-COAiTMOBTAB. 

SO. 

200  lliS. 

45 

4625 

Experimental. 

Shell, 

lQ-tM.SIA-COASTMOHTAIl 

10. 

98  lbs. 

45 

4250 

Time  of  flight  36  *; 

„., 

■■ 

RANGES. 


365 


Ranges  of  Heavy  Ordnance, 

i 

KIND   OF  ORDNANCE. 

Powder. 

Ball. 

Elevation. 

Range. 

REMARKS. 

Oz. 

Shell, 

O 

Yards. 

24-P0UNDER    COEHORN 

0.5 

17  lbs. 

45 

25 

MORTAR. 

1. 

1.5 

1.75 

;< 

IC 

68 
104 
143 

i    2. 

it 

165 

1    2.75 

!( 

260 

4. 

[( 

422 

6. 

it 

900 

8. 

(< 

1200 

Ranges  of  Hale's  War  Rockets. 


ELEVATION. 

RANGE,  (FIRST  GRAZE.) 

RVMARKfl 

25-inch. 

31-inch. 

4°  to  5° 

8° 
10° 
15° 
47° 

Yards. 

500  to  600 

700 
800  to  900 

1200     ' 

1760 

Yards. 

500  to  600 

800  to  1000 

1000  to  1200 

1200  to  1400 

2200 

The  rockets  were  fired  from  a  trough 
10  feet  long. 

Weight  of  2|-inch  rocket,    6  lbs. 
"      34-inch     "        16  lbs. 

INITIAL  VELOCITIES  OP  CANNON  BALLS. 
From  experiments  made  with  the  ballistic  pendulum,  at  Washington  Arsenal. 


Kind  of 
Ordnance. 


6-pdr.  field  gun.  < 


PROJECTILE. 

Charge 
powder. 

Initial 
velocity. 

Kind. 

Weight. 

Lbs. 
6.15J 

Lbs. 

1.25 

1.5 

2. 

Feet. 

1439 
1563 
1741 

Sph.  case..  * 
Canister.... 

5.5 

6.8 

1. 
1. 

1357 
1230 

12.3  ] 

2.5 
3. 

4. 

1486 
1597 
1826 

Sph.  case... 
Canister. . . . 

11. 
13.5 

2. 
2. 

1392 
1262 

CHAP.    Xril. — ARTILLERY    PRACTICE. 

Initial  Velocities — Continued. 


Kind  of 
Ordnance. 

,„,.0„„. 

Charge 

3% 

Kind. 

Weigh! 

powder. 

Lbs. 

Lbs. 

FeeL 

1 
12-pdr.  field  how-  I 

Shell 

uj 

1 
1 

25 

1054 
U7S 

Spli.  case... 

11. 

1 

953 

i 

Canister. . . 

9.64 

1 

1015 

a 

1373 

12.3   I 

a 

1674 

13-pdr.  aiege  and 

( 

4 

1906 

8.9  | 

3 

1929 

a 

a 

1411 
1734 

13-pdr.  gun           j 

25  cal.  long.        S 

13.3 

5 
G 

7 
3 

1933 

3098 
2239 
2300 
3324 

f 

a 

1240 

S4.35-J 

4 

R 

1440 

1680 

24-pdr.  siege  and 

I 

H 

1870 

17       i 

3 

147U 

earrison  eun.   1  1 

INJTJAL   VS^OCITIEJg. 

Initial  velocities  of  Balls  fired  from  Small  Arms. 
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KIND  OF  ARM. 

Charge. 

No.  of  balls 
to  the  lb. 

Initial  ve- 
locity. 

i.          ■  i  yii  ■    i 

Rifle 

Grains. 

110 
70 
70 
35 

17 
32 

(< 

m . 

Feet. 

1500 

1750 

1240 

947 

Hall's  Carbiner. 
Pistol 

\ 
i 

Loss  of  velocity  by  the  Windage  of  the  Ball. 


Charge 
powder. 

Initial  velocity  of  ball 

Loss  of  velo- 
city    by     a 

KIND  OF  GUN. 

Without 
windage. 

With  wind- 
age of  ^ 

diameter. 

windage  of  jl. 
diameter. 

Lbs. 
4. 

Feet. 
1444 

Feet. 
1271 

Feet. 
173 

Per  ct. 
12 

4. 

6. 

1600 
1890 

1433 
1723 

167 
167 

10 
9 

2. 
3. 

4. 

1617 
1915 
2124 

1444 
1742 
1951 

173 
173 

173 

11 
9 

8 

12-pdr.  field,  16  calibres. . .  < 

2. 
3. 

4. 

1528 
1793 
1992 

1370 
1635 
1834 

158 
158 
158 

10 
9 

8 

1.5 

1734 

1560 

174 

10 

The  loss  of  velocity  by  a  given  windage  is  directly  as  the  windage  and  in- 
versely as  the  diameter  of  the  bore,  very  nearly. 

For  a  formula  for  computing  the  initial  velocity  of  a  ball,  see  Chap.  XV  ;  Ar- 
ticle Ballistics. 
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PENETRATION  OF  SHOT  AND  SHELLS. 

The  following  tables  and  notes,  {when  not  oilier  wise  specified,)  areeilrwui 
from  a  report  of  experiments  maiia  ni  Men  in  1834. 

The  charges,  when  expressed  in  fractions,  denote  the  proportion  of  powder  to 
the  nominal  weight  of  the  shot;  the  calibres  are  those  of  the  French  gum,  the 
exact  relulion  of  which  to  thnse  of  the  United  States  ordnance  will  be  found  bj 
reference  lo  die  table  of  foreign  ordnance  in  Chapter  I. 

The  French  36-pdr.  corresponds  nearly  with  our  42-pdr;  the  16-pdr.  *itn 
our  IB-pdr.;  the  8-pdr.  with  our  9-pdr.;  and  the  6-inch  with  our  33-pdr.  The 
diameter  of  the  French  B-iireli  howitzer  is  8.782  inches  in 
musket  is  of  the  same  calibre  as  ours. 


renttraiton  oj   .i/i 
Rubble  wiirlt  ol'  jrnoJ  .]ii:-!it>- ; 

ol  in  Masonry. 

carp  wall  built  by  Vauban. 

i 

a 

«ur 

.o.u 

*»,. 

i 

1 

55 

109 

919 

398 

438 

658 

875 

UN 

Id. 

In. 

In. 

in. 

In. 

In. 

In. 

in. 

90.39 

93.83 

90.87 

17.99 

14.96 

rl-9nd 

95.60 

94.99 

93.45 

5i» 

19.30 

18.33 
15.10 

l;i..;« 

9JS 

S8J8 

99.35 

10.74 

19.69 

17.33 

11.81 

9.65 

7-S 

ll-Bth 

16.16 

13  90 

11.81 

9,68 

7.88 

19.10 

17.S3 

15.93 

10.  US 

J  13d 

00.68 

19.89 

17.99 

1838 

11.81 

IMS 

18.74 

E2 

III 

ll-Bth 

17.13 

14.57 

13.00 

11.09 

lmn 

14.90 

6.11 

us 

MM 

}?% 

17.53 

1S.95 

■ 

13.00 

1MB 

PUtlTRATIOM  OF   BALLS.  MM 

train  of  fragments  in  front  of  the  hole  extends  about  30  feet.  Aroand  the  ex- 
terior opening,  the  masonry  is  loosened  to  a  distance  about  one-half  greater  than 
the  diameter  of  the  opening;  say  45  in.  by  the  34-poundershot;  35.5  inches  by 
the  16-pdr.;  31.5  In.  by  the  13-pounder,  This  loosening  indicates  the  proper 
disunite  between  the  first  shots  from  a  breaching  battery.  Nearly  alt  the  shot 
tire  broken,  even  at  the  charge  of  one-fourth,  and  the  fracture  is  generally  in 
meridional  planes,  the  pole  of  which  is  the  point  which  strikes  first.  On  the 
shot  which  are  not  broken,  and  on  the  fragments  of  those  which  are  broken, 
■mall  cracks  or  furrows,  sometimes  0.02  in.  deep,  are  observed,  radiating  from 
the  same  point. 

The  effect  of  shells  fired  horizontally  against  masonry  is  very  smalt ;  they 
are  broken  at  the  moment  of  striking,  or  if  fired  with  very  low  charges,  so  a* 
not  to  break,  Ihey  produce  a  very  slight  impression. 

Penetration  in  Oak  Wood. 


M...^ 

""""'     """"' 

37 

55 

IDS  ,   919 

398 

- 

CSS 

m 

I0M 

Aim. 

is 

B-in.  Blege. 

fl-in. 

34  pilr. 
12-pdr.  M  nun  lain. 

Hunt  Ball,   -    -    - 

13d 
fl-Jnd 

fj|; 
[1  Bth 

(li 

[l  bill 

1  1-3,1 
l-M 

£ 

it 

<  9.9 
Grains. 

C3.0 
BS.J 

35 
4j.s 

SJJ 

484 
37.0 

«.i 

•u 

su 

39.4 

se.4 

U.1 

:■/.>,  1 
33,1 

■':■: 

19.9 
3.» 

Is. 

CM 

.-,:.:.< 

J538 

So.0 

XJt 
44.9 
43.1 

33.1 
3S.8 

se.s 

s*.a 

59-1 

Sa.3 

4B.S 

50.8 
48.0 
44.5 

34.3 

40.E 

31.1 

ton 
ao.o 

909 
14 J 

303 

■J."..-! 

so.s 

In 

S&3 
«7 

*>.■! 
449 
38.8 
4».5 
43.T 

383 

SJ.T 
3BC 
388 

3S'3 

13fl 
83 

54.3 

50.8 

39.4 
AT 
440 

37,4 
397} 
SU 

;.(.-..« 

33.1 

as? 
1U> 

In 

41.3 
38  Jl 

;;'!:;. 

3X9 

1)4.4 

31.9 

ta'« 

11!..", 

4U 

99.9 

34.4 

S7.6 
43.9 

95.6 

US 

l&O 

II.  i 
9.8 

7.5 

MO 

197 
SS* 

2L7 

15J 

18.1 

13.0 

108 
B.5 

'9.1 

la. 

■„™ 

15.8 
19.7 
I6J 
11.8 
13.4 

in 

9.8 
9.1 

BJ 

h_;;i 
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The  penetrations  in  oilier  kinds  of  wood  lire  deduced  from  thorn  in  the  pre- 
ceding table  by  multiplying  by  1,  for  beeclt  Mid  ash;  by  1 ,3,  for  elm ;  by  1.8,  fin 
whitu  pine  jrid  birch  ;  by,  S  for  poplar. 

In  oak,  the  fibres  are  displaced  laterally  by  the  passage  of  the  allot  and  after- 
wards close  up  again,  so  as  to  leave  an  opening  scarcely  sufficient  for  meuuria; 
the  depth  of  penetration.  Thin  effect  explains  the  cause  of  vessels  not  beir,» 
always  sunk  by  shot  striking  below  the  water  line;  but  the  limber  is  split  lon- 
£i:ii.l .ii;illy  even  by  the  smallest  shot,  in  a  length  of  G.5  feet;  the  splinters  M 
driven  to  the  distance  of  AS  to  50  feet,  and  the  largest  limbers  are  soon  destroys!. 

In  white  pine  nearly  all  [he  fibres  struck  by  the  shot  are  broken,  but  thetffecl 
does  net  extend  much  beyond  [lie  opening niinie;  this  material  isthereforepreftr- 
able  to  oak  for  structures  which  are  not  intended  Lb  If  proof  s^mist  cannon  situ 

Penetration  in  Compact  Kurt  It,  (hall' sand,  half   clay.) 


1 

•WM74M 

1 

r 

In. 

IB 

In' 

InT 

438 

ese      875     IW 

Sw*. 

36    ' 

|.9ad 

lata 

10&3 
1073 

'£5 

973 

93.4 

89.4 

aa  3    73£  '  a; 

97.7 

».B 

ess 

Sl.l 

24    U 

IstS 

78* 

IS 

n.i 

ess 

?7.«      74.0 
TJ  'J      6«.S 
fo.P      li:i.U 

aie    S7j    hi 

1 

859 

61.4      SS9     30.1 

Sfl.6 

i;y:i     m* 

u 

,:,:.:-,     ,„,.! 

1 

,-em 

1: 

KM 

saB 

as 

579      Si 

5(1.1-     4e.-j 

4a!y  |  3&6    ail 

5&9 

■I.-."    -Ili.l 
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The  penetrations  in  other  kinds  of  earth  are  found  by  multiplying  the  above 
-by  0.63,  for  sand  mixed  with  gravel. 
"0.87,  for  earth  mixed  with  sand  and  gravel,  and  weighing  twice  as  much  as 

water. 
"  1.09,  for  compact  mould  and  fresh  earth  mixed  with  sand,  or  half  clay. 
"  1 .44,  for  wet  potter's  clay. 
"  1.50,  for  light  earth,  settled. 
"  1.90,  for        do.        fresh. 

In  general,  sand,  sandy  earth  mixed  with  gravel  or  small  stones,  chalk  and 
tufa,  resist  shot  better  than  the  productive  earths,  or  clay,  or  earth  that  retains 
water. 

Penetration  of  Shells. 
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The  penetrations  in  other  kinds  of  earth,  wood,  and  stone,  may  be  obtained 
by  using  the  co-efficients  given  for  the  other  tables. 

i 

Penetration  in  Fascines,  Wool,  Sec. 

At  the  distance  of  24  yards,  a  musket  ball  penetrates  20  in.  into  a  gabion 
stuffed  with  sap  fagots;  the  ball  from  a  wall  piece,  23.63  in.  The  resistance  of 
fascines  decreases  very  rapidly  by  the  twigs  being  broken  or  separated  by  the 
balls. 

A  rolling  gabion,  stuffed  with  fascines,  is  proof  against  the  ball  of  a  wall 
piece  at  15  yards ;  at  the  distance  of  200  yards,  and  even  more,  it  is  pierced 
through  by  cannon  balls  of  the  smallest  calibre. 

The  penetration  of  balls  in  wool  is  more  than  double  of  that  in  compact  earth, 
even  when  the  wool  is  contained  in  close,  well  quilted  matrasses,  pressed  be- 
tween hurdles.  At  40  yards;  a  musket  ball  penetrates  more  than  40  in*)**"  ■«»<* 
woollen  matrasses  thus  placed  together. 
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Effects  of  Shot  on  Cast  Iron. 

Shot  projected  with  even  a  final!  velocity  will  break  I'iecus  of  cast  iron  (if 
very  large  dimensions.  A  24-pdr.  ball  fired  wilh  a  charge  of  l-12tli  and  moving 
with  a  velocity  of  8&3  feet  in  a  second,  split,  in  two  shots,  to  the  depth  of  11) 
inches,  a  block  of  cast  iron  13  inches  wide  by  40  inches  thick.  The  fragmetiia  of 
the  block  mid  of  the  broken  shot  are  projected  with  sufficient  velocity  to  produa 
the  most  destructive  effects. 

According  to  these  resulls,  cast  iron  cannot  be  advmitngeously  used  eitherfcr 
gun  carriages,  61  for  revetments  of  fortifications. 

Penetration  in  Masonry. 
Experiments  at  Fort  Monroe  Arsenal,  in  1639. 


0,,.. 

Distance 

■J     PENETRATION,           j 

"""""' 

Dressed 

Potomac 

Herd 
brick. 

Sktt. 

Lbs. 
8 

B 

Yards. 

eeo 

830 

In. 
3.5 

In. 

12. 

4.5 

In.    1 
15.35 

8.5 

Shell. 
8-inch  sea -coast  howitzer... 

The  solid  sln.it  liroke  ufTHinsi  the  granite,  I, in  nor.  ngainstthe  free  stone  or  brick. 

The  shells  broke  into  small  fragments  aeninsl  each  of  the  three  materials. 

The  circumstnnces  attending  the  penetration  of  the  shot  and  shells  corres- 
]-'i-']idc!!  with  those  iibove  siatf.-d  in  tin-  i--X}  +  riinc:nts  at  Mclz.  The  wall  usedu 
a  target  was  bnilt  of  dressed  slone  and  of  the  best  bricks,  laid  in  hydraulic  ce- 
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Penetration  of  Lead  Balls  in  Seasoned  White  Oak. 
Experiments  at  Washington  Arsenal,  in  1839. 


.„. 

Charge. 

Distance. 

Penetration. 

.„„„. 
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100 
100 

I      80 

I      90 

L   100 
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1.20 
0.725 

Arms  loaded  with 
new  musket  pow- 
der. 

)  Charges  too  great 
J      for  service. 

Hall's  carbine,  musket 

Pi.tOl 

Experiments  made  at  West  Point,  in   1837. 
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The  musket  fired  at  9  yards  distance,  with  a  charge  of  134  grains,  I  ball  and 
3  buckshot,  gave  for  the  ball,  a  penetration  of  1.15  in.;  buckshot,  0.41  in. 

Penetration  in  a  bundle  of  Musket  Ball  Cartridge  Paper,  JVb.  1. 

Musket,  with  134  grains,  at  13$  yards 653  sheets. 

Common  rifle,    92  grains,  at  13  j  yards 500  p-heels. 
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FIRING  HOT  SHOT. 

FrnvAciE  fur  healing  shot  ore  erected  at  [he  forts  on  the  Ren-coast.  Thus 
furnaces  hold  I'M  ni-  ii j  ore  shut.  The  iJio;  being  jil.iccil,  arid  the  furnace  cold,  it 
requires  1  hour  anil  15  minutes  ID  heat  them  lo  a  red  heat.  After  the  furnace 
ia  once  healed,  a  24-pdr,  shot  is  brought  to  a  teilheat  in  25  minutea;  the  33 
and  42  require  a  few  minutes  longer.  Two  or  three  men  are  required  lo  attend 
a  furnace. 

Grate*.  In  siege  liiitieiic?,  or  in  nlhcr  siiuairi'nis  win  re  there  Hre  no  furnaces, 
Hgrulf  is  used  for  heating  shot.  This  grnle  consists  of  4  bars,  1.75  in.  square, 
3  feet  long,  placed  diagonally,  4  in.  apart,  reating  on  3  iron  stands  with  Icei 
1  foot  high. 

To  UM  the  gruff.-  Make  an  excavation  1  foot  deep  and  1  foot  wide,  with  no 
sl(.|i'j  at  the  side*  or  in  rear,  open  in  (runt.  Place  the  grnle  in  it,  on  siouesot  ' 
bricks,  rising  about  1.5  ill.  above  the  bottom  ;  make  a  roof  over  it  with  hdc.pi 
of  fiat  iron,  covered  willi  soda  and  with  18  to.  of  earth,  leaving  in  the  back  port 
a  chimney  G  in.  square.  Put  the  shot  on  the  grate,  leaving  about  one-fourth  of 
the  length  free,  in  front;  on  this  part,  and  under  the  front  of  the  grate,  put  ike 
wood,  cut  into  pieces  about  14  in.  long  ami  2  in.  or  3.5  in.  thick.  Make  use  of 
a  thick  add,  as  a  register,  to  regulate  the  draught  of  the  chimney,  so  that  no 
flame  shall  issue  from  the  front  of  the  furnace.  This  little  furnace,  which  will 
coiitaii:  ulii.mi  iir'nsi'ii  'j-l-;.r.lr.  kills,  henis  lliciii  to  a  red  heat  in  ]  hour,  hi  ■:',  wi' 
sii|ijily  ,'f  /nil.-;  ii  requires  I  lie  uftenilaiire  of  one  man. 

Implements.    2  Pokers,  for  stirring  the  fire,  made  of  J  in.  round  iron,  5±  fee; 
long,  the  end  bent  at  a  right  angle — 2  Iron  forks,  for  taking  out  the  shot.    Thest 
>1  them— I  Rasp,   to  rub  the  scales 


FIRING  HOT   3HOT. 


375 


well  pasted,  to  prevent  the  powder  from  sifting  out;  they  should  be  carefully 
examined  before  use,  to  see  that  there  are  no  holes  in  them.  It  is  best  to  use 
two  cartridge  bags,  one  within  the  other. 

Manner  of  loading.  Elevate  the  muzzle  sufficiently  to  allow  the  ball  to  roll 
in ;  ram  the  cartridge  home  carefully,  and  a  dry  hay  wad  over  it ;  then  a  wet  hay 
or  clay  wad  ;  prick  and  prime  ;  insert  the  ball,  and  put  a  wet  hay  or  clay  wad  over 
it;  this  second  clay  wad  may  be  only  £  calibre  long.  Ii  is  a  good  precaution 
also  to  pass  a  wet  sponge  into  the  gun  just  before  putting  in  the  shot.  When 
wet  hay  wads  are  used,  steam  is  seen  to  issue  from  the  vent  as  soon  as  the  ball 
gets  home;  this  is  the  effect  of  the  heat  of  the  ball  upon  the  water  contained  in 
the  wad;  no  danger  can  result  from  it,  as  the  ball  may  be  allowed  to  cool  in  the 
gun  without  the  charge  taking  fire;  but  it  is  better  to  fire  without  much  delay , 
as  this  steam  would  injure  the  powder. 

The  penetrations  of  cold  and  hot  shot  into  wood  are  equal  under  the  same 
circumstances.  A  red  hot  shot  retains  sufficient  heat  to  set  fire  to  wood  after 
having  struck  the  water  several  times.  The  fire  is  communicated  more  rapidly 
and  certainly  to  the  wood  when  the  ball  does  not  penetrate  more  than  10  or  12 
inches,  because  at  a  greater  depth  the  communication  with  the  external  air  is  not 
sufficiently  free.  It  is  proper  therefore  to  fire  with  small  charges,  {  to  £  wt.  of 
the  shot,  according  to  the  distance,  in  order  that  the  shot  may  remain  in  the 
wood  and  not  penetrate  too  deep. 

Expansion  of  Shot  heated  to  a  white  heat. 


CALIBRE. 

8-1N. 

42 

32 

24 

18 

12 

Expansion  ..  ..In. 

0.149 

0.11 

0.10 

0.08 

0.06 

0.04 

Heated  shot  do  not  return  to  their  original  dimensions  on  cooling,  but  retain 
a  permanent  enlargement,  as  will  appear  from  the  following  table,  giving  the 
mean  of  16  trials  by  Lieutenant  Rodman,  of  the  Ordnance  Department : 


H-inch  Shot. 

FIRST   HEATING. 

8ECOND   HEATING. 

Diam. 

Expansion. 

Diam. 

Expansion. 

In. 

7.840 
7.989 
7.963 
7.895 

In. 

0.149 
.123 
.054 

Per  cent. 

0.000 
.019 
.016 
.007 

In. 

1 

i 

8.017 

i 

7.939 

In. 

0.177 
.099 

Per  cent. 

0.022 
.012 
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MATERIALS. 

TIMBER. 

The  kinds  of  wood  principally  used  in  ordnance  constructions  are  the  follow- 
ing: 

White  oak,  (Qpercus  alba.)  The  bark  is  white,  the  leaf  long,  narrow  and 
deeply  indented  ;  the  wood  is  of  a  straw  color,  with  a  somewhat  reddish  tinge, 
tough  and  pliable.  It  is  the  principal  timber  used  for  ordnance  purposes,  being 
employed  for  all  kinds  of  artillery  carriages. 

White  beech — Red  beech,  (Fagus  sylvestris — Fagus  ferruginea,)  are  the 
most  suitable  for  fuzes  and  mallets ;  also  for  plane  stocks  and  various  other 
tools. 

White  ash,  (Fraorinus  Americana,)  is  straight  grained,  tough,  and  elastic,  and 
is  therefore  suitable  for  light  carriage  shafts  ;  in  artillery,  it  is  used  chiefly  for 
sponge  and  rammer  staves;  sometimes  for  handspikes,  and  for  sabots  and  tool 
handles. 

Elm,  (Ulmus  Americana,)  is  well  suited  for  fellies  and  for  small  naves. 

Hickory,  (Juglans  tomentosa,)  is  Very  tough  and  flexible  ;  the  most  suitable 
wood  for  handspikes  and  tool  handles,  and  for  wooden  axletrees.  . 

Black  walnut,  (Juglans  nigra,)  is  hard  and  fine  grained ;  it  is  sometimes  used 
for  naves,  and  the  plank  for  ammunition  boxes ;  it  is  used  exclusively  for  the 
stocks  of  small  arms. 

White  poplar,  or  Tulip  tree,  (Liriodendron  tulipifera,)  is  a  soft,  light,  fine 
grained  wood,  which  grows  to  a  great  size ;  it  is  used  for  sabots,  cartridge  blocks, 
&c,  and  for  the  lining  of  ammunition  boxes. 

White  pine,  (Pinus  strobus,)  is  used  for  arm  chests  and  packing  boxes  gene- 
rally, and  for  building  purposes. 

Cypress,  (Cupressus  disticha,)  is  a  soft,  light,  straight  grained  wood,  which 
grows  to  a  very  large  size.  On  account  of  the  difficulty  of  procuring  oak  of  suit- 
able kind  in  the  Southern  States,  cypress  has  been  sometimes  used  for  sea- coast 
and  garrison  carriages.  It  resists  better  than  oak  the  alternate  action  of  heat  and 
moisture  to  which  sea-coast  carriages  are  particularly  exposed  in  casemates; 
but  being  of  inferior  strength,  a  larger  scantling  of  cypress  than  of  oak  is  requir- 


ed  for  the  same  purpose,  an 
ftllfy  the  friction  anil  aliocki 


3  softnes 
it  i  ages  f 


it  do, 


hich  such  a 
id  or  American  lime,  (Tilia  J.iwricono.)  is  very  light,  not  cuDj 

iNiVjlk-ul  Imi-  -r.bi-.lH  itnd  .Mrifidgf;  blocks. 

n,  (Cormu  Jlarida,)  is  hard  and  finegrained,  suitable  for  msllea. 


Selection  of  standing  Trees. 

The  pi'iiici]nil  cirniiiisiunccij  wIlkIi  alii  ci  the  quality  of  gniwitii;  treea  artwii. 
rliiNidf,  and  taped. 

In  a  moist  soil,  tin;  wood  1..  ius*  firm  ami  rleiays  -sooner  than  in  a  dry,  ssiidi 
aoil,  but  in  the  latter  the  limber  is  si'ldi-m  fine ;  the  best  is  that  which  gran 
in  a  dark  soil,  mixed  with  stones  and  gravel ;  this  remark  does  not  upplj  ifl 
the  poplar,  willow,  eyprMB,  and  other  light  woods,  which  grow  beat  in  wet  ma- 
te of  the  Northern  and  Middle  States  is  most 
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In  the  United  States,  the  dim 
favorable  to  the  growth  of  ihe  ti 
cypress. 

Trees  growing  in  the  centre  of  a  forest,  01 
and  more  free  from  limbs  than  those  growin 
ground,  or  on  the  sides  of  hills,  but  the  fori 
Til-;  as;>cc.t  ni'ist  sheltered  from  the  ] 
to  the  growth  of  timber.  The  vicinity  of  si 
and  hnrdness  of  while  oak. 

The  selection  of  timber  tress  should  be  made  before  the  fall  of  the  leaf, 
health y  tree  if  imlimtf-d  by  tlie  i.r. p  i.r.uii'.lift  licinj  vi^nrotis  mid  wnll  covered  *i 


:  B  plain,  are  generally  st 
n  the  edge  of  the  forest, 


it  winds  is  generally  n 
It  water  is  favorable  It 
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The  tree  should  be  allowed  to  obtain  its  full  maturity  before  being  felled;  this 
period  in  oak  timber  is  generally  at  the  age  of  from  75  to  100  years  or  upwards, 
according  to  circumstances.  The  age  of  hard  wood  is  determined  by  the  num- 
ber of  rings  which  may  be  counted  in  a  section  of  the  tree. 

The  tree  should  be  cut  as  near  the  ground  as  possible,  the  lower  part  being 
the  best  timber;  the  quality  of  the  wood  is  in  some  degree  indicated  by  the 
color,  which  should  be  nearly  uniform  in  the  heart  wood,  a  little  deeper  towards 
the  centre,  and  without  sudden  transitions. 

Felled  timber  should  be  immediately  stripped  of  its  bark,  and  raised  from  the 
ground. 

Defects  of  Timber  Trees,  (especially  of  Oak.) 

Sap,  the  white  wood  next  to  the  bark,  which  very  soon  rots,  and  should  never 
be  used,  except  that  of  hickory.  There  are  sometimes  found  rings  of  light 
colored  wood  surrounded  by  good  hard  wood ;  this  may  be  called  the  second  sap; 
it  should  cause  the  rejection  of  the  tree  in  which  it  occurs. 

Brash  wood,  is  a  defect  generally  consequent  on  the  decline  of  the  tree  from- 
age ;  the  pores  of  the  wood  are  open,  the  woqd  is  reddish  colored,  it  breaks  short, 
without  splinters,  and  the  chips  crumble  to  pieces.  Ttys  wood  is  entirely  unfit 
for  artillery  carriages. 

Wood  which  has  died  before  being  felled  should  in  general  be  rejected ;  so  should 
knotty  trees,  and  those  which  are  covered  with  tubercles  or  excrescences. 

Twisted  wood,  the  grain  of  which  ascends  in  a  spiral  form,  is  unfit  for  use  in 
large  scantling ;  but  if  the  defect  is  not  very  decided,  the  wood  may  be  used  for 
naves  and  for  some  light  pieces. 

Spilts,  checks,  and  cracks,  extending  towards  the  centre,  if  deep  and  strongly 
marked,  make  the  wood  unfit  for  use,  unless  it  is  intended  to  be  split. 

Wind  shakes,  are  cracks  separating  the  concentric  layers  of  wood  from  each 
other ;  if  the  shake  extends  through  the  entire  circle,  it  is  a  ruinous  defect. 

All  the  abovementioned  defects  are  to  be  guarded  against  in  procuring  timber 
for  use  in  artillery  constructions.  The  centre  heart  is  also  to  be  rejected,  ex- 
cept in  timber  of  very  large  size  which  cannot  generally  be  procured  free 
from  it.    ' 

Seasoning  and  Preserving  Timber.^ 

As  soon  as  practicable  after  the  tree  is  felled,  the  sap  wood  should  be  taken 
off  and  the  timber  reduced,  either  by  sawing  or  splitting,  nearly  to  the  dimen- 
sions required  for  use.    Pieces  of  large  scantling,  or  of  peculiar  form,  such  as 
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those  for  ilie  (indies  of  gun  carriages  and  for  chassis,  iuc  got  out  with  iheaiT: 
thoee  of  smaller  dimensions,  such  as  spokes,  are  splii  with  wedges.  KM 
should  be  rut  lo  Ilie  proper  length  and  bored,  through  Ihe  axia,  with  a  li  in. 
auger,  lo  facilitate  tLc-ir  sfrasniiinj  .'mil  ;ii  prevent  cracking  na  much  as  possible. 
They  should  be  cut  from  the  butt  of  the  tree. 

Timber  of  large  dimensions  is  improved  by  immersion  in  train-  for  !«: 
weeks,  according  to  its  size,  after  which  it  is  leas  subject  to  wnrp  and  crick  it 

For  the  purpose  at  seasoning,  limber  should  be  piled  under  sheller,  whmii 
may  be  kept  dry,  but  not  exposed  to  a  strong  currenl  of  air;  al  the  Bametitm, 
there  should  be  a  free  circulation  of  air  about  ihe  limber,  with  which  viewsba 
or  blocks  of  wood  should  bo  placed  between  the  pieces  that  lie  over  each  orte 
near  enough  together  lo  prevent  the  limber  from  bending.  In  the  sheds,  the  pics 
Of  timber  should  be  piled  in  [his  way,  or  in  square  piles,  nnd  clusscd  accordis;!! 
age  and  kind.  Each  pile  should  he  distinctly  marked  with  the  number  and  kiM 
of  pieces,  and  their  age,  or  the  date  of  receiving  ihem.  The  piles  ahoukl  bf 
taken  down  and  made  over  again  at  intervals,  varying  with  the  length  of  m; 
which  tlic  limber  has  been  cut.  The  seasoning  of  timber  requires  from  2  in 
years,  according  to  iis  size. 

GimJi.ni  I  dry  ins  ami  nciifimiii'  in  tins  nu.iui'ir  it  rtnisidnrcd  the  mostfnvorss; 
to  the  durability  and  strength  of  timber,  bui  various  methods  have  been  pro- 
posed for  has  leu  ing  the  process.  For  ibis  purpose.  il<«miii<f  limber  has  ben 
appli'il  with  success  ;  and  the  result  of  ex  peri  men  is  with  Mr.  Kyan's  process  01 
saturating  timber  with  a  solution  of twrnsiiT  snlilinmlc,  have  been  higbly.-v  - 
factni-y ;  iliis  in  snid  to  hanW  jinil  reason  I  be  wood,  al  the  same  time  that  i 
secures  it  from  ihe  dry  rot  end  from  ihe  attacks  of  worms.      The  proceu  at 
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Measuring  Timber. 

Sawed  or  hewn  timber  is  measured  by  the  cubic  foot,  or  more  commonly  by 
board  measure,  the  unit  of  which  is  a  superficial  foot  of  a  board  1  in.  thick. 
Small  pieces,  especially  those"  which  are  got  out  by  splitting,  (such  as  spokes,) 
and  shapes,  or  pieces  roughed  out  to  a  particular  pattern,  (such  as  stocks  for 
small  arms,)  are  often  purchased  by  the  piece. 

Usual  rule  for  measuring  round  timber : 

Multiply  the  length  by  the  square  of  one-fourth  the  mean  girth,  for  the  solid  con- 
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tents  •,  or,         •]  L  being  the  length  of  the  log,  and  C  half  the  sum  of  the  cir- 
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cumferences  of  the  two  ends.  But  when  round  timber  is  procured  for  use  in 
the  Ordnance  Department,  it  should  be  measured  according  to  the  square  of  good 
timber  which  can  be  obtained  from  the  log. 

Table,  shovring  the  Superficial  Feet  in  one  lineal  foot  of  Boards  of 

various  widths. 


WIDTH. 

AREA. 

WIDTH. 

AREA. 

WIDTH. 

AREA. 

In. 

Sup.  ft. ' 

In. 

Sup.  ft. 

In. 

Sup.  ft. 

0.25 

0.0208 

4.25 

0.3542 

8.25 

0.6875 

0.5 

0.0417 

4.5 

0.375 

8.5 

0.7083 

0.75 

0.0625 

4.75 

0.3958 

!   8.75 

0.7292 

1. 

0.0833 

5. 

0.4167 

!   9. 

0.75 

1.25 

0.1042 

5.25 

0.4375 

9.25 

0.7708 

1.5 

0.125 

5.5 

0.4583 

9.5 

0.7917 

1.75 

0.1458 

5.75 

0.4792 

9.75 

0.8125 

2. 

0.1667 

6. 

0.5 

10. 

0.8333 

2.25 

0.1875 

6.25 

0.5208 

10.25 

0.8542 

2.5 

0.2083 

6.5 

0.5417 

10.5 

0.875 

2.75 

0.2292 

6.75 

0.5625 

10.75 

0.8958 

3. 

0.25 

7. 

0.5833 

11. 

0.9167 

3.25 

0.2708 

7.25 

0.6042 

11.25 

0.9375 

3.5 

0.2917 

7.5 

0.625 

11.5 

0.9583 

3.75 

0.3125 

7.75 

0.6458 

11.75 

0.9792 

4. 

0.3333 

8. 

0.6667 

12. 

1.0000 

To  find  the  number  of  feet,  board  measure,  in  any  piece  of  timber  of  a  given 
width,  multiply  the  tabular  area,  for  that  width,  by  the  length  in  feet  and  the 
thickness  in  inches. 
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IRON. 
Iron  is  obtained  from  ores  in  which  it  generally  exists  in  the  state  of  an  oiidt, 
combined  with  earthy  or  stony  matters,  and  sometimes  with  sulphur,  picnic, 
magnesia,  manganeit,  4c.  Iron  ores  are  classed  -and  named  according  to  their 
different  combinations,  as,  magnetic,  specular,  micaceous,  red  hematite,  frrmrm  ij- 
malitt;  the  last  named  is  the  ore  from  which  the  Salisbury  and  the  Juniata  irons 
are  extracted. 

Making  Pig  Iron. 

Roisj-iNO.  To  obtain  pig  iron,  the  ore  is  first  roasted,  to  separate  such  of  ike 
foreign  substances  as  can  be  consumed  or  volatilized  by  a  moderate  heat.  For 
this  purpose  the  ore  is  distributed  in  layers  alternately  with  refuse  coal  or  char- 
coal, and  burnt  in  the  open  air,  or  in  a  kiln  similar  to  that  used  for  burtiia; 
lime;  when  sufficiently  calcined,  the  ore  is  easily  broken  into  pieces  of  the 
proper  size  for  smelting. 

Smelting,  separates  the  iron  from  the  refractory  substances  with  which  it  it 
combined  in  the  ore.  It  is  effected  in  the  blast  furnace,  by  exposing  the  ore  to 
a  great  heat,  in  conjunction  with  a  suitable  flux  of  limestone  or  clay,  which  com- 
bining with  the  earthy  matter  runs  off  over  the  dam,  in  a  cinder,  leaving  the 
iron  to  settle  at  the  bottom  of  the  furnace,  where  it  is  protected  from  the  blast 
by  the  cinder,  and  kept  hot  and  fluid,  until  it  is  drawn  off  into  open  channels  or 
moulds,  in  ihe  form  of  pigs,  which  is  usually  done  every  twelve  hours. 

The  kinds  of  fuel  used  for  smelting  are  charcoal,  bituminous  coul,  coke,  and 
recently,  anthracite  coal.  For  many  purposes,  such  as  sheets  for  tinning, 
bars  for  converting  into  steel,  charcoal  iron  is  exclusively  used,  and  for  bar  iron, 
it  is  superior  10  that  made  with  bituminous  coal;  but  for  castings,   the  latter 


This  important  operation  deprives  the  iron  of  a  considerable  por- 
tion of  lis  carbon ;  it  is  effected  in  a  blast  furnace  where  Lhe  iron  is  melted  by 
means  of  charcoal  or  coke,  and  exposed  for  some  lime  lo  Lhe  action  of  a  great 
heat ;  [lie  metal  is  then  run  into  a  cast  iron  mould,  by  which  it  is  formed  into  a 
large,  broad  pblte,  iboal  3-5  in.  thick.  As  soon  bs  the  surface  of  the  plate  is 
Chilled,  cold  water  is  poured  on  plentifully,  to  render  it  brittle. 

The  next  process  is  to  convert  the  metal  into  malleable  iron,  by  depriving  It 
of  its  remain  in;:  ■.  ui  I  ■■  tj  ami  i>xi:;.m.  which  in  lIic  United  States  is  usually  effected 
in  the  bloomery  fire;  in  Er>gl.ind,  by  menus  of  a  puddling  furnace. 

Bloomery.  The  bloomery  resembles  a  large  forge  fire,  where  charcoal  and  a 
strong  blast  are  used,  and  the  refined  melal  or  lhe  pig  iron,  after  being  hoken 
into  pieces  of  the  proper  size,  is  placed  before  the  blast,  directly  in  contact  with 
the  charcoal;  as  the  metal  fuzes,  it  falls  into  a  cavity  left  for  that  purpose  below 
the  blast,  where  the  bloomer  works  it  into  the  shape  of  a  ball,  which  he  places 
ugain  before  the  blast,  surrounded  with  fresh  charcoal ;  this  operntion  is  gene- 
rally again  repealed,  when  the  ball  is  ready  for  the  shingler. 

Puddling,  is  effected  in  a  reverberatory  furnace,  where  the  flame  of  bitumi- 
nous coal  is  m  ide  to  act  directly  on  the  metal,  which  bus  been  previously  broken 
into  small  pieces.  When  melted,  it  is  thoroughly  worked  by  the  puddler,  who 
separates  his  charge,  on  the  cast  iron  bottom  or  hearth  of  the  furnace,  into  five 
or  six  piiAUer)*  balls,  weighing  from  80  to  100  pounds  each.  These  bolls  are 
next  passed  to  the  shingler. 

Shingling,  is  best  performed  under  the  lit!  nnmiinr  weighing  from  two  to  four 
tons,  although  it  is  sometimes  done  under  a  squttitr;  it  has  a  double  object,  to 
form  the  ball  into  a  shape  lo  be  received  by  the  puddle  rolls,  and  lo  express  the 
liquid  cinder  which  may  remain  in  the  ball ;  this  is  effected  by  from  fifteen  to 
twenty  blows  with  the  hammer ;  lhe  ball,  now  called  a  Bloom,  Is  ready  for  being 
rolled  or  hammered. 

Peddle,  rolls.  By  passing  through  different  grooves  in  ihese  rolls,  the  bloom 
is  reduced  to  a  roug'i  oar  frnm  three  to  four  feet  in  lenglh,  ile  name  conveying 
an  idea  of  its  condition,  which  is  rough  and  imperfect. 

The  bloom  may  be  broken  ihnen  under  the  hammer,  instead  of  rollers;  for 
this  purpose,  the  shingler  works  lhe  bloom  as  long  as  the  heal  will  permit,  when 
it  is  re-heated  and  hammered,  until  it  is  reduced  lo  one  or  more  anconii3,  accord- 
ing to  the  size  of  bar  which  it  is  intended  lo  make  ;  these  are  again  heated 
and  reduced  to  the  required  size  and  shape. 

PiLlMtJ.  To  prepare  rough  bars  for  this  operation,  ihey  are  cut,  either  hot 
Or  cold,  by  means  of  a  strung  pair  of  shtan,  into  such  lengths  as  are  best  adapted 
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to  tbe  size  of  the  finished  bar  required  ;  (he  sheared  bars  are  piled,  one  over  the 
other,  to  the  number  of  from  two  to  six  or  more  pieces,  according  to  the  size  re- 
quired, when  the  pile  ia  ready  for  balling. 

Balling-.  This  operation  is  performed  in  the  balling  furnace,  which  is  similar 
to  the  puddling  furnace,  except  that  its  bottom  or  hearth  is  made  up,  from  time 
to  time,  with  sand  instead  of  cast  iron;  itia  used  to  give  a  welding  heat  to  the  piles 
to  prepare  them  for  rolling. 

Finimhhq  rolls.  The  bailiare  passed  successively  between  rollers  of  various 
forms  and  sizes  according  to  the  shape  of  the  finished  bar  required. 

These  bars  are  straightened  on  a  cast  iron  bed,  with  heavy  wooden  beetles. 

Properties  of  bar  iron.  All  iron  contains  more  or  less  carbon,  the  harden 
containing  the  least,  and  (he  proportion  varies  from  }  to  2  per  cent.  It  ei- 
pands  1-81 2th  part  from  32°  to  212°  Fahr.,  and  1-HOth  part,  from  32°  to  a  red 
heat— Specific  gravity,  7,788. 

To  test  iht  qiwK<v  of  bar  iron.  The  most  convenient  test  is  by  the  fracture; 
but  this  is  not  alwnys  sufficient,  as  the  same  iron  will  present  different  appear- 
ances, according  to  the  manner  in  which  it  has  been  forged,  and  the  degree  of 
heat  to  which  it  has  been  subjected.  In  testing  by  the  fracture,  the  sample  should 
be  1  inch  square,  or  if  a  flat  bar,  j  inch  thick  ;  cut  a  notch  on  one  aide  with  s 
cold  chisel,  and  bend  the  bar  down  over  the  edge  of  an  anvil,  or  give  it  a  heavy 
blow,  when  lying  flat  on  (he  ground,  with  a  sledge  hammer;  if  the  fracture 
exhibits  long  silky  fibres,  of  a  leaden  gray  color,  cohering  together  and  twisting 
or  pulling  apart  before  breaking,  it  denotes  a  tough,  soft  iron,  which  is  easy  to 
work  and  hard  to  break,  suitable  for  sheet  iron,  wire,  &c.,  but  it  may  weld  bad 
1y.  A  medium,  even  grain,  mixed  with  fibres  as  above,  but  without  bright 
specks  or  durk  spots,  is  also  a  favorable  indication.     In  general,  a  short,  black- 
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are  not  often  found  separate  in  iron,  and  its  quality  must  be  determined  by  their  ' 
combination,  and  by  the  predominance  of  one  or  the  other  of  them.    In  general 
good  iron  is  readily  heated,  is  soft  under  the  hammer,  and  throws  out  but  few 
sparks  when  taken  from  the  fire. 

The  best  test  for  bar  iron  is  to  have  a  piece  forged  into  the  shape  in  which  it  is 
intended  to  use  it.  Another  test  for  iron  when  cold  is  to  cut  a  screw  thread  on 
a  square  bar,  and  bend  it  by  striking  the  end  with  a  hammer ;  also  by  punching 
or  drilling  pieces  which  are  to  have  holes  in  them ;  in  the  case  of  the  square  bar, 
it  should  be  bent  in  different  directions  at  sharp  angles,  and  if  the  bar  is  heavy, 
place  the  end  on  the  corner  of  the  anvil,  and  strike  it  with  a  heavy  sledge  until 
the  piece  is  forced  off.  Examine  the  welding  of  pieces  which  are  jumped  on,  or 
upset. 

To  test  iron  when  hot.  Draw  out  the  iron,  bend  and  twist  it — split  it,  and 
turn  back  the  two  parts,  to  see  if  the  split  extends  up — punch  a  long  hole  in  the 
direction  of  the  fibre  and  another  at  right  angles  to  it — punch  holes  of  different 
forms — weld  the  iron  to  iron  and  steel — make  chains  from  small  rods — observe 
if  cracks  or  flaws  weld  easily — finally,  forge  some  of  the  most  difficult  pieces  for 
which  the  iron  is  intended. 

Note  on  forging.    Good  iron  is  often  injured  by  being  unskilfully  worked. 
Care  should  be  taken  that  the  iron  while  heating,  is  not  exposed  to  the  air,  which 
would  assist  in  forming  scales  of  oxide  on  its  surface ;  it  is  to  prevent  this  that 
the  workman  from  time  to  time  throws  sand  or  clay  on  his  iron  to  protect  it. 
When  iron  is  at  a  white  heat,  immediate  contact  with  coal  tends  to  carbonize  it 
and  make  it  steely.    Iron  heated  for  any  purpose,  and  especially  for  welding* 
should  be  heated  as  rapidly  as  possible,  in  order  to  expose  it  the  least  possible 
time  to  the  action  of  the  air  and  coal ;  for  this  purpose,  the  strongest  fuel,  with 
an  abundant,  steady  blast,  is  necessary.     Defects  in  iron,  caused  by  unskilful - 
working  may  be  remedied  in  part ;  if,  for  example,  iron  has  been  burned,  give  if. 
a  smart  heat,  protected  as  much  as  possible  from  the  air  ;  if  the  iron  has  been* 
injured  by  cold  hammering,  a  moderate  annealing  heat  will  restore  it ;  if  the  iron 
has  become  hard  and  steely,  give  it  one  or  more  smart  heats,  to  extract  the 
carbon. 

Cast  Iron. 

Iron  castings  for  ordnance  purposes  are  made  of  the  pig  metal  obtained  from 
the  smelting  furnace.  There  are  many  varieties  of  cast  iron,  differing  from  each 
other  by  almost  insensible  shades;  the  two  principal  divisions  are  grey  and  white, 
so  called  from  the  color  of  the  fracture  when  recent. 

25 
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Greg  iron,  is  softer  and  less  brittle  than  white  iron ;  it  is  in  a  slight  degree 
malleable  And  flexible,  and  is  not  sonorous;  it  can  be  easily  drilled  and  turned 
in  the  lathe,  and  does  not  resist  the  file.  It  has  a  brilliant  fracture,  of  a  gray,  or 
sometimes  a  bluish  grey  color ;  the  color  is  lighter  as  the  grain  becomes  closer, 
and  its  hardness  increases  at  the  same  time.  A  medium  sized  gran,  bright 
grey  color,  lively  aspect,  fracture  sharp  to  the  touch ,  and  a  close  eompacl  tex- 
ture, indicate  a  good  quality  of  iron.  A  grain  aither  very  large  or  very  small, 
a  dull,  earthy  aspect,  loose  texture,  dissimilar  crystals  mixed  together,  indiraU 
an  inferior  quality. 

Grey  iron  melts  at  a  lower  heat  than  white  iron,  becomes  more  fluid,  at 
preserves  its  fluidity  longer ;  it  runs  smoothly  ;  the  color  of  the  fluid  metal  a 
red,  and  deppcr  in  proportion  as  the  heat  is  lower;  it  does  not  slick  to  the  ladle; 
it  fills  the  moulds  well,  contracts  less  and  contains  fewer  cavities  than  wbitt 
Iron ;  the  edges  of  n  casting  arc  sharp  and  the  surface  smooth,  convex,  and 
covered  with  carburet  of  iron.  Grey  iron  is  the  only  kind  suitable  for  making 
castings  which  require  great  strength,  such  as  cannon.  Its  tenacity  and  specific 
gravity  are  diminuhtd  by  annealing,     lis  mean  specific  gravity  in  7,200. 

While  iron  is  very  brittle  and  sonorous;  it  resists  the  file  and  the  chisel,  and 
is  susceptible  of  high  polish  ;  the  surface  of  a  casting  is  concave  ;  (he  fracture 
presents  a  silvery  appearance,  generally  fine  grained  and  compact,  sometimes 
radiating,  or  lamellar. 

When  melted  It  is  white,  and  throws  off  a  great  number  of  sparks,  and  iu 
qualities  are  the  reverse  of  those  of  grey  iron  ;  it  is  therefore  unsuitable  for  ord- 
nance purposes.  Its  tenacity  is  increased  and  its  specific  gravity  diminished  by 
annealing.     Its  mean  specific  gravity,  7,500. 

Mottled  iron  is  a  mixture  of  white  and  grey  ;  it  has  a  spotted  appearance  ;  it 
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No.  3  is  still  harder  than  No.  2.  Its  color  is  grey,  but  inclining  to  white ;  it 
has  considerable  strength,  but  it  is  principally  used  by  the  founder  for  mixing 
with  other  kinds  of  iron. 

No.  4  is  bright  iron.  No.  5,  mottled.  No.  6,  white,  whieh  is  unfit  for  general 
use  by  itself. 

The  qualities  of  these  various  kinds  of  iron  seem  to  depend  on  the  proportion 
of  carbon,  and  on  the  state  in  which  it  is  found  in  the  metal.  In  the  darker  kinds 
of  iron,  where  the  proportion  is  sometimes  7  per  cent,  of  carbon,  it  exists  partly 
in  the  state  of  graphite  or  plumbago,  which  makes  the  iron  soft.  In  white  iron, 
the  carbon  is  thoroughly  combined  with  the  metal,  as  in  steel. 

Cast  iron  frequently  retains  a  portion  of  foreign  ingredients  from  the  ore,  such 
as  earths,  or  oxides  of  other  metals,  and  sometimes  sulphur  and  phosphorus, 
which  are  all  injurious  to  its  quality.  Sulphur  hardens  the  iron,  and  unless  in 
a  very  small  proportion,  destroys  its  tenacity. 

These  foreign  substances,  and  also  a  portion  of  the  carbon,  are  separated  by 
melting  the  iron  in  contact  with  air,  and  soft  iron  is  thus  rendered  harder  and 
stronger.  The  effect  of  remelting  varies  with  the  nature  of  the  iron  and  the  kind 
of  ore  from  which  it  has  been  extracted  ;  that  from  the  hard  ores,  such  as  the 
magnetic  oxides,  undergoes  less  alteration  than  that  from  the  hematites ;  the  lat- 
ter being  sometimes  changed  from  JVb.  1  to  white  by  a  single  remelting  in  the 
air  furnace.  The  kind  of  iron  most  suitable  for  any  special  purpose,  such  as  the 
casting  of  cannon,  should  be  ascertained  by  trial  for  that  purpose  in  the  furnace 
in  which  it  is  to  be  used. 

All  cast  iron  expands  forcibly  at  the  moment  of  becoming  solid,  and  again 
contracts  in  cooling ;  grey  iron,  as  before  remarked,  expands  more  and  contracts 
less  than  other  iron. 

The  color  and  texture  of  cast  iron  depend  greatly  on  the  size  of  the  casting 
and  the  rapidity  of  cooling;  a  small  casting,  which  cools  quickly,  is  almost  al- 
ways white,  and  the  surface  of  large  castings  partakes  more  of  the  qualities  of 
white  metal  than  the  interior. 

STEEL. 

Steel  is  a  compound  of  iron  and  carbon,  in  which  the  proportion  of  the  latter 
is  from  5  to  1  per  cent.,  and  even  less,  in  some  kinds.  Steel  may  be  distinguish- 
ed from  iron  by  its  fine  grain ;  its  susceptibility  of  hardening  by  immersion, 
when  hot,  into  cold  water;  and  with  certainty,  by  the  action  of  diluted  nitric 
acid,  which  leaves  a  black  spot  on  steel,  and  on  iron  a  spot  which  is  lighter 
colored  in  proportion  as  the  iron  contains  less  carbon. 
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There  are  many  varieties  of  steel,  the  principal  of  which  are: 

JVolunJ  steel,  which  is  obtained  by  reducing  the  rich  and  pure  kinds  of  iron 
ore  with  charcoal,  and  refining  the  cast  iron,  so  as  to  deprive  it  of  a  sufficient 
portion  of  carbon  to  bring  it  to  a  malleable  state.  Il  is  made  principally  in  Ger- 
many and  is  used  for  making  files  and  other  tools. 

The  India  steel  called  Wools  is  said  to  be  a  natural  steel,  containing  a  small 
portion  of  other  metals. 

Blistered  steel,  or  steel  af  cementation,  is  prepared  by  the  direct  combination  of 
iron  and  carbon.  For  thin  purpose,  the  iron  in  bars  is  put  in  layers  alternating 
with  powdered  charcoal,  in  a  close  furnace,  and  exposed  for  7  or  8  days  to  a 
heat  of  about  70°  Wedgewood,  and  then  suffered  to  cool  for  as  many  dap 
more.  The  bars  on  being  taken  out  are  covered  with  blisters,  have  acquired  a 
brittle  quality,  and  exhibit  in  the  fracture  a  uniform  crystalline  appearance. 
The  degree  of  carbonization  is  varied  according  to  the  purposes  for  which  the 
steel  is  intended,  and  the  best  qualities  of  iron  (Russian  and  Swedish)  are  used 
for  the  finest  kinds  of  steel. 

Tilted  sttel,  is  made  from  blistered  steel  moderately  heated  and  subjected  to 
the  action  of  a  tilt  hammer,  by  which  means  its  tenacity  and  density  are  increas- 
ed, and  it  is  thus  adapted  to  use. 

Shear  steel,  is  made  from  blistered  or  natural  steel  refined  by  piling  thin  ban 
into  faggots,  which  are  brought  to  a  welding  heat  in  a  reverberatory  furnace, 
and  hammered  or  rolled  again  into  bars  ;  this  operation  is  repeated  several  times 
to  produce  the  finest  kinds  of  shear  steel,  which  are  distinguished  by  the  names 
of  half-shear,  single-shear,  and  dovbU-shear,  or  steel  of  1  marl:,  of  9  marks,  of  3 
marts,  &c,  according  to  the  number  of  times  it  has  been  piled. 

Coir  steel,  is  made  by  breaking  blistered  steel  into  small  pieces  and  melting 


STEEL.  389 

by  the  action  of  a  diluted  acid,  which  gives  a  black  tint  to  the  steel  parts,  whilst 
the  iron  remains  white. 

Various  fancy  steels,  or  alloys  of  steel  with  silver,  platinum,  rhodium,  aluminium, 
have  been  made  with  a  view  to  imitating  the  Damascus  steel,  wootz,  <&c.,  and 
improving  the  fabrication  of  some  of  the  finer  kinds  of  surgical  and  other 
instruments. 

Properties  op  steel.  The  best  steel  possesses  the  following  characters : 
heated  to  redness  and  plunged  into  cold  water,  it  becomes  hard  enough  to  scratch 
glass,  and  to  resist  the  best  files  ;  the  hardness  is  uniform  throughout  the  piece  ; 
after  being  tempered  it  is  not  easily  broken  ;  it  welds  readily ;  it  does  not  crack 
or  split;  it  bears  a  very  high  heat  and  preserves  the  capability  of  hardening 
after  repeated  working ;  the  grain  is  fine,  even,  and  homogeneous,  and  it  receives 
a  brilliant  polish.    Its  specific  gravity  is  7,816,  being  greater  than  that  of  iron. 

Test.  Break  a  few  bars,  taken  at  random ;  make  tools  of  them  and  try  them 
in  the  severest  manner. 

Hardening  and  tempering  steel.  On  these  operations  the  quality  of 
manufactured  steel  in  a  great  measure  depends. 

Hardening,  is  effected  by  heating  the  steel  to  a  cherry  red,  or  until  the  scales 
of  oxide  are  loosened  on  the  surface,  and  plunging  it  into  a  liquid,  or  placing  it 
in  contact  with  some  cooling  substance ;  the  degiee  of  hardness  depends  on  the 
heat  and  the  rapidity  of  cooling.  Steel  is  thus  rendered  so  hard  as  to  resist  the 
hardest  files,  and  it  becomes  at  the  same  time  extremely  brittle.  The  degree  of 
heat  and  the  temperature  and  nature  of  the  cooling  medium  must  be  chosen 
with  reference  to  the  quality  of  the  steel  and  the  purpose  for  which  it  is  intended. 
Cold  water,  mercury,  and  acids  give  the  greatest  hardness ;  oils  and  fatty  sub- 
stances, sand,  wet  iron  scales  or  cinders,  &c,  give  an  inferior  degree  of  hard- 
ness, but  prevent  the  cracks  which  are  caused  by  too  rapid  cooling.  The  lower 
the  heat  at  which  the  steel  becomes  hard,  the  better. 

Tempering.  Steel  in  its  hardest  state  being  too  brittle  for  most  purposes,  the 
requisite  strength  and  elasticity  are  obtained  by  tempering,  or  letting  down  the 
temper,  as  the  workmen  term  it,  which  is  performed  by  heating  the  hardened 
steel  to  a  certain  degree  and  letting  it  cool  gradually.  The  requisite  heat  is  usu- 
ally ascertained  by  the  color  which  the  surface  of  the  steel  assumes  from  the 
film  of  oxide  thus  formed.  The  degrees  of  heat  to  which  these  several  colors 
correspond,  are  as  follows : 

At  430°  Fahr.,  a  very  faint  yellow.  ^Suitable  for  hard  instruments;  as  ham- 
At  450°    "      a  pale  straw  color.  )    mer  faces,  drills  for  hard  substances,  &c. 

At47(P    "      afullvellow  )  For  instruments  requiring  hard   edges 

At49oo ..  ab^ncoiov:::::;  ^t^r^r80"- 
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At  510°  Fahr.,  brown,  with  purple  )  For  tools  for  cutting  wood  and  soft  me- 

spots J      tals  ;    such    as     plane    irons,    chisels. 

At  530°    "      purple )     knives,  &c. 

I  For  tools  requiring  strong  edges  without 

At  550°    "      dark  blue 1      extreme  hardness;  ascold  chisels,  axes, 

At  560°    "      full  blue |      table  cutlery,  &«.,   which  will  break 

J       before  bending. 
At  600°    "      greyish  blue,  verg-  )  For  spring  temper,  which  will  bend  be- 
ing on  black J      lure  breaking;  saws,  sword  blades,  &c. 

If  the  steel  is  heated  higher  than  this,  the  effect  of  the  hardening  process  ii 
destroyed. 

Case  hardening,  is  the  conversion  of  the  surface  of  wrought  iron  into  steel, 
for  the  purpose  of  adapting  it  to  receive  a  polish,  or  to  bear  friction,  &c;  this  ii 
effected  by  heating  the  iron  to  a  cherry  red,  in  a  cloae  vessel,  in  contact  with 
carbonaceous  materials,  and  then  plunging  it  into  cold  water.  Bones,  leather, 
hoofs  and  horns  of  animals,  are  generally  used  for  ih is  purpose,  after  having  been 
burnt  or  roasted,  so  that  they  can  be  pulverized.     Soot  is  also  frequently  used. 

Welding  Composition,  for  Iron  or  Steel. 

Borax 10  parts. 

Sal  ammoniac 1     " 

Pound  them  together,  and  melt  them  in  a  crucible  into  a  clear  liquid ;  pout  it 
out  on  an  iron  plate,  and  when  cold  pulverize  it  for  use. 

SHEET  IRON. 

SImI  iron  is  made  by  rolling.    It  should  be  soft  and  toush,  its  surface  very 

hick  scales;  it  is  generally  of  ol 


TIN. 
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SHEET' TIN. 

Sheet  tin  is  made  by  coating  sheet  iron  with  tin.  The  iron  is  first  seoured,  or 
thoroughly  cleaned,  by  means  of  an  acid,  and  then  immersed  in  melted  tin. 
There  are  two  kinds,  called  single  tin  and  double  tin,  differing  in  thickness  and 
in  the  quantity  of  tin  with  which  the  iron  is  coated.  The  surface  of  the  sheets 
should  be  bright  and  smooth,  free  from  specks,  beads  and  blisters. 


KIND. 

SIZE. 

MEAN  THICKNESS. 

WEIGHT. 

REMARKS. 

In. 

Wire  gauge. 

In. 

Lbs. 

Single  Tin . 
Double  X.. 

10X14 
10X14 

31 
27 

0.0125 
0.018 

0.5     ) 
0.75    ) 

There  are  usu- 
ally 225  sheets 
in  a  box. 

Roofing.. . . 

20X14 

27 

0.018 

1.5 

112  sheets  in  a 
box. 

A  square  of  roof  (100  square  feet)  requires  about  71  sheets  of  roofing  tin. 

Pickle  for  cleaning  Iron. — To  a  mixture  of  equal  parts  of  nitric  ancj  muriatic 
acids,  add  twelve  times  their  joint  volume  of  water. 

Liquor  for  Tinning,  or  Soldering. — Dissolve  3  ounces  of  zinc  in  a  pint  of  mu- 
riatic acid,  letting  it  stand  in  a  warm  place  about  8  hours;  strain  the  solution 
through  a  cotton  or  linen  cloth  ;  add  a  teaspoonful  of  pulverized  sal  ammoniac 
to  a  pint  of  the  solution,  and  let  it  boil  for  10  minutes;  when  cool  it  is  fit  for  use. 

To  tin  iron.  Immerse  the  iron  in  the  cleaning  pickle;  if  the  surface  is  rough, 
let  it  remaif)  in  the  pickle  about  4  hours,  or  until  all  the  scales  can  be  rubbed  off. 
Then  dip  the  iron  into  the  solution  of  zinc,  and  immediately  afterwards  into  the 
melted  tin,  which  must  be  kept  a  little  above  the  melting  point.  Let  it  remain 
in  the  melted  tin  until  the  latter  has  ceased  to  be  agitated,  when  the  iron  will 
have  become  warm  enough  for  the  tin  to  adhere ;  on  taking  it  out,  wipe  or 
shake  off  the  surplus  tin. 

To  tin  coffer.  It  is  only  necessary  to  dip  the  copper  into  the  solution  of 
zinc  and  then  into  the  bath  of  tin ;  or  to  clean  the  copper  with  diluted  sulphuric 
acid,  before  immersing  it  in  the  tin. 

Soldering,  with  soft  solder.  Dip  a  sponge  or  mop  into  the  solution  of 
zinc  and  pass  it  over  the  part  to  be  soldered,  before  applying  the  soldering  iron ; 
this  will  cause  the  solder  to  flow  freely,  without  using  rosin,  or  cleaning  the 
surface  with  a  file. 
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FILES  AND  RASPS. 

LAit  qf  Filet  and  Btap>  rtquircd  for  tat  at  an  Arunal  of  CotutnuUm. 


No 

™. 

Length. 

Width. 

Thiek- 

Weight.         RIMAHIl. 

In. 

In. 

In. 

Us.  oi. 

1 

Fiat  rough  (ruffs).. 

14. 

1.35 

0.35 

1       4       Flat,  tapering. 

a 

IS. 

1.17 

0.3 

0     15     ' 

3 

Do.  bastards 

19. 

1.11 

0.3 

0     14 

4 

8. 

0.7 

0.2 

o    5   : 

5 

Half  round  bastards 

19. 

1.14 

0.33 

0    11 

6 

Do.              do... 

9. 

O.Pi 

0.35 

o     5)  : 

7 

Do.              dr.. . . 

6. 

0.56 

0.2 

o    i(  : 

8 
9 

Round            do. . . 

Do.               do. . . 

19. 
9. 

0.5 

0      81 
0      2    i 

10 

Do.               do... 

6. 

0        j 

11 

Do.               do . . . 

4.5 

U  16 

o       i 

12 

Square           do... 
Do.              do... 

19. 

0.5 

0.5 

0      9 

13 

8. 

0  32 

0      3 

14 

Do.               do... 

G. 

0.34 

0.24 

0      3 

15 

4. 

0.3 

0.2 

0        t  i 

16 

Flat,  single  cut. 

(floats) 

19. 

1.12 

0.92 
0.31 

0  lOj    1  edge  rounded. 

1  '2     Safe  edge. 

17 

Flat,  hand,  smooth 

12. 

1.16 

18 

Do.                  .;;.. 

9. 

0.96 

0.97 

')    10           Do. 

19 

Do.                  do. 

8. 

(1.83 

0.9 

0      G           Do. 

SO 

Do.                  do. 

4. 

0.44 

0.1 

0         l           Do. 

21 

Halfround,hai..l.d". 

12. 

1.15 

0.33 

0     13 

22 

Do.                  da. 

y. 

0.84 

o.a; 

0      5J 

33 

Do.                  .!-.. 

6. 

0.6 

0.13 

0      IJ 

2i      Taper,  hand  s.i«  . 

4.5 

<J 

0  4 

o     U 

35      Flat,  shoeing  rasp.. 

14. 

1.5 

0.35 

1     s 

26      Half  round       do... 

12. 

1.14 

0.32 

0     11       Without  lang. 

■■ 
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quality  of  the  steel  may  be  determined  by  breaking  some  of  the  files,  and  work- 
ing the  steel  in  the  forge. 

ALLOYS. 

Bronze — Gun  metal :  90  copper  and  10  tin. 
Bell  metal:  78  eopper  and  22  tin.    - 
Fine  brass:  2  copper  and  1  zinc. 

Brass  for  parts  of  small  arms  and  of  gun  carriages:  80  copper,  17  zinc,  and  3  tin. 
Sheet  brass:  3  copper  and  1  zinc. 
Hard  solder:  1  zinc  and  2  brass. 
Plumber's  solder:  1  tin  and  1  lead. 
Tinner's  solder:  1  tin  and  2  lead. 
Pewterer's  solder:  2  tin  and  1  lead. 
Pewter:  4  tin  and  1  lead . 

Jin  alloy  that  expands  in  cooling:  9  lead,  2  antimony  and  1  bismuth  ;  useful  for 
filling  small  cavities  in  cast  iron. 
Babbit's  metal,  for  journal  boxes:  9  tin  and  1  copper. 

STORAGE  AND  PRESERVATION  OF  METALS. 

Metals  are  stored  on  the  ground  floors  of  dry  and  well  aired  buildings,  which 
should  be  kept  open  in  fine  weather  only. 

Bar  iron  and  steel,  and  pieces  rough  forged,  (shapes,)  divided  according  to  kind 
and  size,  on  racks,  or  standing  upright  in  frames — unserviceable  iron  and  scraps, 
in  piles  marked  with  the  weight.  Sheet  iron  and  tin,  oiled,  and  placed  on  edge, 
in  frames.  Wire,  oiled,  in  coils,  hung  on  hooks ;  arranged  according  to  kind 
and  size. 

Heavy  chains,  coiled  up  in  piles — Small  chains,  in  bundles  of  10  or  20,  in  boxes 
or  on  shelves. 

Finished  work,  according  to  kind,  in  piles  or  in  boxes. 

Pig  metal,  in  square  piles ;  the  flat  sides  lying  together. 

The  iron  and  steel  parts  of  implements,  &c,  covered  with  a  black  varnish, 
made  of  white  varnish  and  lampblack,  for  intrenching,  and  other  heavy  tools  ; 
of  white  varnish  and  ivory  black,  for  polished  tools.    See  Chapter  VII. 

•Artificer's  tools  and  files,  according  to  kind,  in  a  dry  place,  with  suitable  divi- 
sions; they  should  be  sprinkled  with  powdered  charcoal,  or  fine  quick  lime,  to 
protect  them  from  rust. 

Nails,  according  to  kind  and  size,  in  bins  or  kegs.  Anvils  and  other  heavy 
pieces,  on  skids  on  the  floor.  Every  division,  bin,  pile  and  box,  should  be 
marked  with  a  label  showing  the  character  of  the  article  contained  in  it,  its  kind, 
its  distinctive  number  or  size,  the  quantity,  weight,  &c. 
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ROPES. 

Thtsae  of  a  rope  is  designated  by  the  circumference  or  girth  measured  with  I 
thread  ;  thus,  a  3-inch  rope  measures  3  inches  round.  The  length  is  usually  ex- 
pressed in  fathoms. 

Stkingtu.  The  utmost  strength  of  good  hemp  rope  is  6,400  lbs.  to  the 
square  inch  ;  the  weight  which  it  will  bear  before  breaking  is  expressed  in  Inu 
by  nne-Jiflh  of  Ihi  jguare  of  the  girth  in  inches;  in  practice,  a  rope  should  not  Ik 
subjected  to  more  than  half  this  strain.  It  stretches  from  I -7th  to  J-Slh,  and 
its  diameter  is  diminished  from  l-7th  to  l-4th,  before  breaking.  A  difference 
in  the  quality  of  the  hemp  may  produce  a  difference  of  l-4th  in  the  Strength  of 
ropes  of  the  same  size. 

White  rope  is  stronger  than  tarred  rope,  and  the  difference  is  increased  byi°e 
and  service;  therefore  such  ropes  only  as  are  to  be  immersed  in  water  should 
be  tarred. 

The  strength  of  Manilla  rope  is  less  than  that  of  hemp  rope. 

Q.UAL1TI.  The  quality  of  hemp  is  in  some  measure  indicated  by  its  color; 
the  best  is  of  a  pearl  grey ;  the  next,  greenish  ;  then,  the  yellow;  a  brown  color 
indicates  the  beginning  of  decay  [  the  odour  should  be  strong,  but  free  from  > 
musty,  tainted  smell.  It  should  be  well  combed,  pliant,  and  clear  of  stalks 
The  yams  should  be  fine  spun  and  slightly  twisted  ;  they  are  from  J  to  j  of  u 
inch  in  girth.  A  rope  is  defective  when  the  yarns  are  of  unequal  sizes,  or  un- 
equally twisted ;  when  it  is  fuzzy  before  being  used ;  and  when  it  contain 
pieces  of  stalk,  indicating  that  the  hemp  was  not  well  combed. 

Twisting  or  laving.  The  number  of  yarns  in  a  strand  of  cordage  varisa 
from  ]6  to  25,  and  several  strands  are  combined  or  /aid,  to  form  a  large  rope. 
A  rope  is  said  to  be  twisted  j  or  j,  when  it  is  j  or  J  shorter  than  the  strand. 
For  artillery  service,  ropes  should  be  twisted  J, 
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the  left  hand  of  it ;  then  by  means  of  the  marline  spike,  pass  it  under  the  same 
strand  of  the  second  end,  and  draw  firmly  on  the  strand  which  is  passed  through. 
Pursue  the  same  course  with  the  strands  of  the  second  rope.  To  increase  the 
strength  of  the  splice,  pass  each  strand  round  the  ope  on  its  left  a  second  time, 
and  cut  off  the  loose  end's. 

Long  splice.  For  a  rope  which  is  to  pass  through  a  pulley,  the  short  splice 
would  be  too  thick.  Untwist  about  18  inches  of  the  two  ends,  and  interlock 
them  as  before ;  untwist  a  strand  of  one  end  from  the  close  part  of  the  rope  and 
replace  it  by  the  strand  of  the  other  rope  which  comes  to  hand  ;  cross  the  end  of 
the  latter  strand  over  the  one  which  is  replaced,  and  pass  it  under  the  adjacent 
strands.  Substitute,  in  this  manner,  every  other  strand  of  one  rope  by  a  strand 
of  the  other  rope,  and  cut  off  the  loose  ends. 

Preservation  in  store.  Ropes  should  be  placed  in  the  upper  stories  of  a 
building,  coiled  up  and  labeled  ;  large  ropes  on  skids,  so  as  to  allow  the  circula- 
tion of  air;  small  ropes  hung  up  to  the  joists,  on  pins  or  hooks.  Ropes  should 
not  be  coiled  until  they  are  perfectly  dry ;  they  should  be  uncoiled  every  year, 
and  stretched  out  for  several  days  at  the  beginning  of  the  dry  season. 

COAL. 
Charcoal. 

Charcoal  of  good  quality  burns  slowly  in  the  air,  without  flame ;  it  is  clean, 
hard,  compact,  brittle,  sonorous,  and  of  a  fine  black  colour;  its  fracture  is  shining, 
irridescent,  and  of  a  conchoidal  form. 

When  not  perfectly  charred,  it  is  tough,  of  a  greyish  colour,  and  burns  with 
a  white  flame  and  smoke.  When  too  much  burnt,  it  is  of  a  dull  black,  soft  and 
unelastic.  By  exposure  to  the  air,  charcoal  absorbs  from  10  to  20  per  cent,  of 
moisture,  and  its  qualities  are  thereby  impaired  ;  it  should  therefore  be  kept  un- 
der cover. 

Charcoal  is  made  from  either  hard  or  soft  wood ;  that  from  the  former,  such 
as  oak,  maple,  beech,  chesnut,  is  the  most  serviceable,  giving  the  greatest  quantity 
of  heat  for  an  equal  weight  of  coal. 

Making  charcoal.  For  ordinary  purposes,  wood  is  charred  in  heaps  or  stacks, 
in  the  following  manner :  Select  sound  wood ;  it  may  be  burnt  immediately 
after  being  felled  ;  wood  which  has  been  exposed  for  a  year  after  felling  gives 
inferior  charcoal.  Cut  it  into  pieces  about  4  or  5  feet  long,  and  split  those  which 
are  more  than  4  inches  in  thickness. 

Level  the  ground  on  which  the  stack  is  to  be  made,  choosing  a  dry  and  shel- 
tered spot.    Plant  a  stake  in  the  middle  of  the  space,  and  cover  the  bottom  of 
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the  pile  with  wood  placed  in  a  direction  converging  towards  the  centre,  the  in- 
terval* being  filled  up  with  small  sticks  ;  place  the  rest  of  the  wood  around  the 
stake,  the  pieces  nearly  upright  and  close  together,  in  several  tiers,  covering  the 
whole  with  a  layer  of  wood  placed  as  close  together  as  possible  ;  leave  one  or 
more  horizontal  openings  near  the  ground,  from  the  exterior  to  the  centre. 
Covet  the  stack,  commencing  at  the  top,  with  leaves  and  a  coat  of  wet  sod  about 
4  inches  thick,  leaving  open  a  space  6  inches  high,  ail  round  the  bottom,  forth! 
escape  of  the  air  and  steam- 
Draw  out  the  stake,  and  set  lire  to  the  pile,  either  by  means  of  the  hole  left 
by  the  stake,  or  through  the  horizontal  gallery,  which  may  have  been  previously 
filled  with  combustible  materials.  Push  the  fire  actively  until  the  flame  coma 
out  at  the  top  of  the  stack,  in  order  to  ignite  the  whole  of  the  bottom  part,  and 
to  expel  the  steam  which  would  otherwise  occasion  explosions.  Then  close  the 
hole  at  the  top,  and  cover  the  lower  part  of  the  pile,  leaving  small  openings  si 
intervals;  the  smoke  should  now  escape  equally  from  all  parts  of  the  slack, 
except  towards  the  lop,  which  is  kept  closed  in  order  to  prevent  a  draught 
When  the  stack  has  sweated  sufficiently,  increase  the  thickness  of  the  coating  of 
earth ;  moderate  the  Are,  and  direct  it,  by  means  of  openings  on  the  sides,  in 
such  a  manner  that  the  combustion  may  be  equal  in  every  part,  and  thai  the 
fire  may  be  always  drawn  towards  the  bottom.  Leave  the  holes  open  as  Ion; 
as  the  smoke  is  black  and  thick,  and  close  them  when  it  becomes  light  and  of  a 
bluish,  color.  The  ch  erring  is  com  pie  Led  when  the  flame  escapes  through  the 
openings  at  the  bottom  ;  then  stop  the  holes  and  cover  the  pile  well  with  earth, 
which  should  be  renewed  after  24  hours;  extinguish  the  fire  entirely,  and  let 
the  pile  stand  12  or  24  hours  more-  Open  it  on  one  side  only ;  select  the  coal, 
and  separate  what  is  imperfectly  burnt.    Wood  furnishes  in  this  way,  on  an 
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which  the  iron  is  heated  equally,  and  covered  from  the  air.  This  kind  of  coal 
forms  a  very  hot  fire  and  leaves  little  residuum ;  it  is,  therefore,  the  most  suitable 
for  smiths'  use.  The  Newcastle  coal,  and  the  Virginia,  Maryland,  and  Penn- 
sylvania bituminous  coals  are  of  this  kind. 

Anthracite  coal,  is  now  extensively  used  for  the  forge  in  fire  places  spe- 
cially contrived  for  the  purpose.  It  ignites  with  difficulty,  and  does  not  cake  or 
melt  in  the  smallest  degree,  but  produces  a  very  hot,  open  fire. 

Coal  is  not  injured,  but  on  the  contrary  rather  improved,  by  exposure  to  air 
and  moisture. 

Mean  Weight  of  Coals. 


1 

j                   KIND. 

1 

Specific 
gravity. 

Weight  of 
]  cubic  foot. 

Cubic  feet 
to  1  ton. 

1 

t 

1 

1,355 
1,500 

Lbs.x 

51.4 
53. 

43.58 
42.21 

Coke. 

Coke  is  produced  by  charring  bituminous  coal,  in  order  to  expel  the  bitumen 
and  sulphur ;  this  is  usually  done  in  close  furnaces  or  ovens.  Good  coke  has  a 
dull  fracture,  is  very  porous,  and  cellular ;  it  gives  very  little  ashes  when  burnt; 
it  is  injured,  like  wood  charcoal,  by  absorbing  water. 

Coal  furnishes  60  to  70  per  cent,  of  coke  by  weight;  the  volume  being  in- 
creased 5  to  20  per  cent. 

Coal  tar  is  a  bituminous  product  obtained  by  the  distillation  of  coal,  in 
making  gas,  &c. 

TAR,  PITCH,  TURPENTINE. 

The  following  are  the  principal  varieties  of  products  from  resinous  trees,  such 
as  the  pine. 

Turpentine.  This  is  extracted  from  the  tree  in  warm  weather,  by  cutting  a 
deep  notch,  or  box,  near  the  base,  and  scoring  the  tree  by  scraping  off  the  bark 
above  the  box ;  the  first  year's  running  produces  the  virgin  or  white  turpentine, 
and  the  second  year's  is  nearly  as  good  ;  after  that,  the  turpentine  becomes  each 
year  darker  and  stiffer,  the  tree  yielding  less  of  what  is  called  dippings,  and  more 
scrapings;  the  latter  kind  of  turpentine  is  hard  and  yellow.  A  tree  will  bear 
tapping  14  to  16  years,  on  two  sides  alternately,  the  scoring  being  extended 
upwards  from  12  to  15  inches  each  year. 
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Sfihiti  of  terpentine,  is  the  wential  oil  obtained  by  distillation  from  the 

Rosen,  or  colofhonv,  is  the  residuum  of  the  distillation  of  turpentine.  lt> 
quality  depends  on  that  of  the  turpentine  anil  on  the  care  used  in  distillation; 
the  finest  quality  is  of  a  light  straw  color. 

T*R  is  obtained  from  the  heart  of  the  pine  tree,  by  smouldering,  or  a  smothered 
combustion,  effected  in  stacks,  nearly  in  the  manner  described  for  making  chu- 
coal.  The  tar  runs  off  into  trenches  dug  for  the  purpose.  Tar  is  semi  -fluid, 
transparent  in  tbin  portions,  and  of  a  reddish  color  ;  it  has  a  strong,  peadoi 
odor.  It  is  rendered  more  fluid  by  heat;  and  it  burns  with  a  bright  Haute, 
leaving  a  light  and  dry  coal.  It  is  refined  by  heating  it  in  an  iron  vessel,  and 
pouring  it  off,  after  it  has  been  kept  for  some  time  in  a  liquid  state;  by  lla 
means,  water  and  pyroligneoua  acid  are  driven  off,  and  the  earthy  particles  arc 
separated  by  settling. 

It  is  used  for  coaling  cordage,  and  for  wood  which  is  not  to  be  immersed  is 

Pitch,  is  made  by  boiling  tar  down  to  the  requisite  consistency,  either  by 
itself  or  combined  with  a  portion  of  rosin  ;  it  becomes  solid  on  cooling,  but  ii 
soon  softened  by  the  heat  of  the  hand,  in  which  state  it  is  very  adhesive  ;  when 
of  good  quality  it  is  clear  and  hard. 

It  is  used  for  coating  wood  which  is  to  be  immersed  in  water,  and  is  applied 
hot,  with  a  mop. 

e  is  obtained  Trom  the  larch  ;  but  what  is  commonly  called 
mpound  of  melted  rosin  and  spirits  of  turpentine. 
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STRENGTH  AND  WEIGHT  OF  MATERIALS. 

Relative  Ductility  of  Metals. 
Gold — Silver — Platinum — Iron — Copper — Zinc — Tin — Lead. 

Relative  Malleability. 
Gold — Silver — Copper — Tin — Platinum — Lead — Zinc — Iron. 

Tenacity  of  various  Materials. 
S  represents  the  weight  required  to  break  a  rod  whose  cross  section,  a,  is  one' 
square  inch,  when  pulled  in  the  direction  of  its  length ;  for  rods  of  other  dimen- 
sions, the  breaking  weight  W=  S  a;  the  weight  of  the  rod  being  neglected. 

METALS.  Value  of  S 

Cast  steel 134,000  lbs. 

f  Swedish > 72,000) 

Salisbury,  Conn 66,000 

Bariron.  {  Bellefonte,  Pa 58,500 

v     English 56,000 

[ Pittsfield,  Mass 57,000  < 

f  Pig  metal 15,000 


Experiments  of  Franklin 
Institute,  on  bars  whose 
cross  section  was  about 
one -fifth  of  a  square  inch. 


Experiments  by  Major  W. 
Wade,  for  the  Ordnance 
Depanmentj  on  pieces 
whose  cross  section  was 
nearly  1  square  inch. 


r,    .  ■        1  Good,  common  castings 20,000 

Cast  iron  <J            '                          s  ,    24  000 

|  Specimens  from  gun  heads <    39*500 

Cast  steel 128^000 

D                         ♦  i  $    30,000 

Bronze — gun  metal <    42  000 

Copper,  cast ;  (Lake  Superior) 24,138 

Brass 18,000 

n  (Wrought 34,000 

C°PPer- -least... 19,000 

Tin,  cast 4,800 

Zinc 3,500 

Platinum 56,000 

Silver 40,000 

Gold 30,000 

Lead 1,800 

WOODS. 

Ash 15,800 

Mahogany 11,500 

Oak 1]  ,600 

White  pine 11,800 

Walnut 7,700 

In  general,  the  tenacity  of  metals  is  increased  by  hammering  and  wiredrawing. 

The  strength  of  Pittsfield  bar  iron,  given  in  the  above  table,  is  the  mean  of 
four  trials,  with  cylinders  1  in.  long  and  0.9  in.  diameter.  They  were  ex- 
tended in  length,  before  fracture,  to  1.4  in.,  and  they  were  reduced  in  diameter 
to  0.6  in.  in  the  middle. 


A  bar  of  wrought  i 
eiery  ton  of  strain  o 
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>n  is  extended  about  one-hundredth  port  of  its  length  for 
a  square  inch. 

Transverse  Strength. 

5  =  the  weight  in  pounds  required  to  break  a  beam  1  in.  square  and  1  in.  long, 

fixed  at  one  end  and  loaded  at  the  other;  i  the  breadth,  d  the  depth,  and  I  die 

length,  in  inches,  of  any  other  beam  of  the  same  material,  and  W  the  weight 

which  will  cause  it  to  break,  neglecting  the  weight  of  the  beam  itself. 

1.  If  the  beam  is  supported  id  one  end  mid  loaded  at  the  other; 

2.  If  the  beam  a  supported  at  one  end  and  the  toad  distributed  over  Us  whole  lengti: 

3.  If  the  beam  is  supported  at  both  ends  and  loaded  in  the  middle. 

■        «■-«!£ 

4.  If  the  biam  is  supported  at  both  ends  and  ioaic d  uni/n-nify  iron-  its  \ehole  length: 

pr_»sl-f 

5.  If  the  beam  is  supported  at  bcth  ends  and  loaded  at  the  distance  mfrom  One  end; 


Vahut  of  the  co-efiicient 

Good  English  bar  iron 

Cast  iron 

English  oak 

In  practice,  about  one-half 


I,  deduce dfrom  Mr.  Barlow's  experiments. 

■  ■  6,150      Ash 2,025 

•  ■  7,614      Pitch  pine 1632 

..   1,800       Rigafir 1,138 

>r  one-third  of  these  values  should  be  used,  ; 
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MATERIAL. 


Cast  iron. 


Wrought  iron 


Oak. 


SOLID  SQUARE  COLUMN. 


w 

W-. 


15300  ft3 
s4*»+  -18l« 

17800  »3 
46s  +  .16J8 

3960  to3 
46*  +  .5J8 


80LID    CYLINDRICAL 
COLUMN. 


9562  d* 
4d«  +  .18  J« 

11125d« 
4d8+.16J8 

2470  d4 
4d8+  .5J8 


Resistance  to  Torsion. 

S  =  the  weight  in  pounds  required  to  break,  by  twisting,  a  solid  cylinder,  1 
inch  diameter ;  the  weight  acting  at  the  distance  of  1  inch  from  the  axis  of  the 
cylinder ;  d,  the  diameter  in  inches  of  any  other  cylinder  of  the  same  material ; 
r,  the  distance  from  its  axis  to  the  point  where  the  breaking  weight  FT  is  ap- 
plied, then : 

d3 
FT=5  — 

r 

Torsional  strength  of  Hollow  Cylinders. 

# 

Practical  formula  deduced  by  Lieut.  Rodman,  Ordnance  Department,  from 
Major  Wade's  experiments. 

D,  the  exterior,  and  d,  the  interior  diameter  of  the  cylinder  in  inches ;  S,  W 
and  r,  as  before. 

D*— d* 


W=S 


Dr 


Relative  torsional  strength  of  cast  iron  shafts,  of  different  forms,  having  equal  areas  of 

cross  sections. 

From  Major  Wade's  experiments  on  shafts  whose  cross  sections  were  1, 2,  and 

3  square  inches. 


SOLID  CYLIN- 
DER. 

-      t-t r—    - 

SOLID  SQUARE. 

Hollow  cylinders,  whose  interior  and  exterior 
diameters  are  in  the  proportion  of 

4  to  10 

5  to  10 

6  to  10 

7  to  10 

8  to  10 

1.0000 

0.8750 

1.2656 

1.4433 

1.7000 

2.0864 

2.7377 

26 
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Vidua  of  At  to^fficunU  Sfor  At  strtngA  of  certain  metals. 
From  experiments  made  by  Major  Win.  Wade,  for  the  Ordnance  Department. 


..„» 

ViLDM  O*  S. 

f 

b 

1 

If 

■i            1 

li     1 
gl     I 

o      [  e- 

5  ' 
| 

Lb* 

Lba. 

Lba.     1    Lbs 

15,000 

8,000 

!    _ 

not 

if.,,-     Good,  common  castings   -    -    ■ 

"-"I,:'  ■     [.  .n  nn.  jW.-ii'.i.n.Cji.-  !,-\y 

39^00 

1 1  .-km 

198^K>0 

*yoo 

■ 

7M 

Hum 

1  nI-„<lSiiri1.-!rillui-i-^vi!lif!iitl.reiikiiv 

4&00 

; 

,.„. 

DPPEBj  (Lake  ^ii^h'ri..',.iilliFiini|.  -rn-iii:fii 

£4,136 

"      1    "    ' 

..,» 

The  torsional  strains,  which  Ihe  wrought  iron  and  bronze  endured  without 
breaking,  twisted  the  cylinders  about  100°. 


Weight  and  Strength  of  Iron  Chains. 
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Weight  and  Strength  of  Hemp  and  Iron  Wire  Ropes 


,.„,„■. 

nto„wRB.o„. 

Hawser-laid 

Cable-laid. 

Circum- 

3  strands. 

Cirr;  inu- 

Weight Breaking 
at\  foot.l  weight. 

Weight 

!rr.!;iku":£- 

Wdg&t 
of  1  Sot, 

I|.-.,:^!l.' 

unroot. 

tt'ClClll. 

Weight. 

1 

In. 

Lbs. 

Lbs. 

Lba. 

Lbs, 

la. 

Lba. 

Lbs. 

3,360 

1,120 

a.oie 

15,680 

3 

0.343 

4,356 

0.30  i 

3,071 

3.125 

1.230 

•Mfi-ii) 

« 

h 

0.467 

5,934 

0.4*3 

3.75 

1.770 

30,244 

4 

0.619 

7,616 

0.552 

6,440 

4.125 

2.140 

44,800 

4 

0.773 

9.129 

0.697 

8,154 

i, 

S 
E 

1 

5 
5 

s 

0.955 
1.155 
1.375 
1.613 
1.872 
3. 146 

il,a-a 

14,336 

17.IM4 

19. 936 
23,1 IT  :J 
:ie.43;l 

0.M62 
1.042 
1.240 
1.455 
1.697 

10,060 
1:J.1S3 
14,515 
17,024 
19,71a 
2-J.4CH) 

8 
9 

g 

5 
5 

2.445 
2.760 

3.095 
3.533 

34,04 a 

■jsxm 

42,336 

2.13S 
2.613 

9.850 

3.0S3 

55,^05 

■i:u-.\i 
3-i.fii-y 

36.37?! 

10. 

3.822 

44, BOO 

3.3H7 

40,320 

The  above  table  is  taken  chiefly  from  the  "  Aide  Memoire  to  the  Military 
Sciences."  The  breaking  weights  of  the  hawser-laid  rope  are  a  good  deal  below 
the  resultsobtftinedwithropeaofthesame  sizes  at  Woolwich  Dockyard;  but  the 
lowest  results  have  been  taken  in  preference.  The  wire  rope  was  made  by 
Kuper  Si,  Co. 
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i  of  one  foot  in  length  of  Flat  and  Sgttare  Bar  Iron. 


Width 

TU.ck- 

Weight. 

Width 

Thick- 

Weight. 

Width 

Thick- 

We^ijL 

In. 

In. 

Lbs. 

In. 

ln. 

Lbs. 

In. 

In. 

Lbs. 

0.35 

0.35 

0.31 

1.375 

1. 

4.62 

3. 

1.125 

7.55 

0 

3 

0.3 

0.03 

1.125 

5.19 

1.25 

8.40 

0 
0 

375 
i 

0.375 
0.125 

O.ltiTJ 
0.35 

0.47 

o.ai 

0.31 
0.42 

. 

5 

1.25 
1.375 
0.125 

5.77 
6.35 

o!94 

1.375 

1.5 

1.75 

9.24 
10.08 
11.76 
13.44 

0.3T5 
0.5 

0.63 
0.84 

0.2ft 
0.375 

1.26 
1.89 

9 

95 

5!l25 

(1 . 1 875 

0.94 
1.41 

0 

1.34 

0.5 

S.3S 

0.25 

1.85 

0 

75 

0.125 

0.1*75 

0.35 

0.375 

0.5 

0 .  IJ25 

0.75 

0.31 
0.47 
0.63 
0.94 
1.26 
1.57 
1.89 

1.1.625 
0.75 
0.875 

1*183 

1.25 
1.5 

3.15 
3.78 
4.41 
5.04 
5.G7 
G.30 
7.56 

0.375 

0.5 

0.625 

0.75 

0.875 

1. 

1.195 

2.S3 
3 .  > 
4.72 
5.EE 
6.61 
7.56 
6.50 

0 

1 

875 

0.87fi 

U.125 

<l.]s7f 
0.25 
U.375 
0.5 

3.57 
0.42 
0.63 
0.64 
1.26 
1.68 

1 

635 

It.  125 
0.25 
0.5 
0.75 

i  less 

1*86 

2.73 
4.20 
5.46 
8.87 

1.35 

1.375 

1.5 

1.75 

2^25 

9.45 
10.39 
11.34 
13.22 

15.12 
17.01 

0.(325 

2.10 

75 

0.125 

0.73 

9 

5 

0.125 

1.05 

0.75 

2.52 

0.1875 

1.10 

0.1875 

1.57 

0.875 

2.94 
3.36 

0.25 

0.375 

1.47 
2.20 

0.25 
0.375 

2.10 
3.15 

1 

135 

M25 

4.25 

0,5 

2.94 

0.5 

4.20 

1 

25 

0.125 

0.52 
0.78 

IL75J 

3.67 
4.41 

0.625 
0.75 

5.25 

6.30 

mmm 
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Flat  and  Square  Bar  Iron. — Continued.   ' 


ss 

ness. 

Weight. 

Width. 

Thick- 
ness. 

Weight. 

Width. 

Thick- 

• 

ness. 

Weight. 

In.          In. 

Lbs. 

In. 

In. 

Lbs. 

In. 

In. 

Lbs. 

2 

.75       1.125 

10.39 

3.5 

0.375 

4.41 

4. 

3. 

40.32 

1.25 

11.55 

0.5 

5.88 

3.5 

47.04 

1.5 

13.86 

0.625 

7.35 

4. 

53.76 

2. 

18.48 

0.75 

8.82 

4 

.25 

0.125 

1.78 

2.5 

23.10 

0.875 

10.29 

0.25 

3.57 

2.75 

25.41 

1. 

11.76 

0.375 

5.35 

3 

0.125 

1.26 

1.25 

14.70 

0.5 

7.14 

0.1875 

1.89 

1.5     . 

17.64 

1. 

14.28 

0.25 

2.52 

2. 

23.52 

4.25 

60.69 

0.375 

3.78 

2.5 

29.40 

4! 

!5 

0.125 

1.89 

0.5 

5.04 

3. 

35.28 

0.25 

3.78 

0.625 

6.30 

3.5 

41.16 

0.375 

5.66 

0.75 

7.56 

3] 

!75 

0.125 

*   1.67 

0.5 

7.56 

0.875 

8.82 

0.1875 

2.36 

1. 

15.12 

1. 

10.08 

0.25 

3.15 

4.5 

68.04 

1.125 

11.34 

0.375 

4.72 

4, 

75 

0.125 

2. 

1.25 

12.60 

0.5 

6.30 

0.25 

4. 

1.5 

15.12 

0.625 

7.87 

0.375 

6. 

2. 

20.16 

0.75 

9.45 

0.5 

7.98 

2.5 

25.20 

0.875 

11.02 

1. 

15.96 

3. 

30.24 

1. 

12.60 

4.75 

75.81 

3! 

25       0.125 

1.36 

1.25 

15.75 

5, 

^ 

0.125 

2.10 

0.1875 

2.04 

1.5 

18.90 

0.25 

4.20 

0.25 

2.73 

2. 

25.20 

0.375 

6.30 

0.375 

4.09 

|     , 

2.5 

31.50 

0.5 

8.40 

0.5 

5.46 

t 

3. 

37.80 

1. 

16.80 

0.625 

6.82 

1 

3.75 

47.25 

5. 

84. 

0.75 

8.19 

4. 

0.125 

1.68 

5. 

25 

0.25 

4.41 

0.875 

9.55 

0.1875 

2.52 

1. 

17.64 

1. 

10.92 

0.25 

3.36 

5, 

,5 

0.25 

4.62 

1.125 

12.28 

0.375 

5.04 

1. 

18.48 

1.25 

13.65 

1 

1     * 

0.5 

6.72 

5] 

!75 

0.25 

4.83 

1.5 

16.38 

!     . 

0.625 

8.40 

1. 

19.32 

2. 

21.84 

0.75 

10.08 

6' 

0.25 

5.04 

2.5 

27.39 

.  0.875 

11.76 

1. 

20.16 

3. 

32.76 

1. 

13.44 

6. 

120.96 

3.25 

35.5 

1.25 

16.80 

6! 

!5 

0.25 

5.46 

3! 

5         0.125 

1.47 

1.5 

20.18 

1. 

21.84 

0.1875 

2.20 

2. 

26.88 

6.5 

142. 

0.25 

2.94 

2.5 

33.65 

7* 

7. 

164.64 
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Weight  of  one  foot  in  length  of 

lottnd  Bar  Iron 

Diam. 

Weight. 

Weight. 

Di»m. 

Weight. 

|   Diam. 

Weight.  I 

In. 

Lba. 

In. 

Lbs. 

In. 

Lbs. 

In. 

Lb* 

0.15 

0.059 

1.625 

6.91 

3.25 

27.65 

4.75 

59.06  [ 

0.2 

0.105 

1.75 

8.01 

3.375 

29.82 

4.875 

62.21  ' 

0.25 

0.163 

1.875 

9.2 

3.5 

32.07 

5. 

65.45 

0.375 

0.368 

2. 

10.47 

3.625 

34.4 

5.125 

68.76 

0.5 

0.654 

a.  125 

11.82 

3.75 

36.81 

5.35 

72.16 

0.625 

1.02 

2.25 

13.25 

3.875 

39.31 

5.375 

75.6J 

0.75 

1.47 

2.375 

14.76 

4. 

41.89 

5.5 

79.19 

0.875 

2. 

2.5 

16.36 

4.125 

44.54 

82.83  ! 

9.61 

2.625 

18.03 

4.95 

47.28 

5.75 

86.56 

1.125 

3.31 

2.75 

19.79 

4.375 

50.11 

5.875 

90.36 

1.25 

4.09 

2.875 

21.63 

4.5 

53.01 

94.35  . 

1.375 

4.94 

i    3. 

23.56 

4.625 

56. 

6.185 

100. 

1.5 

5.89 

3.125 

25.56 

•t  of  one  square  foot  of  rolled  Iron  Plate. 


Thick- 

Weight. 

Thick- 

Weight. 

Thick- 

Weight. 

Thick- 

Weight 

In. 
0.01 

0.02 
0.03 
0.04 
0.05 

Lbs. 
0.406 
0.811 
1.217 

In. 

0.06 
0.07 
0.O8 
0.09 
0.10 

Lbs. 
2.434 

2.840 
3.246 

3.651 

4.057 

In. 
0.1 

o.a 

0.3 
0.4 

0.5 

Lba. 

4.057 
8.114 

12.172 
16.232 
20.286 

In. 
0.6 
0.7 
0.8 
0.9 

Lbs. 
24.344 
28.401 
32.458 

36.516  , 
40.573 

WEIGHT   OF   VARIOUS   METALS. 


Weight  of  one  square  foot  of  various  Metals. 


407 


WEIGHT. 

THICKNESS. 

Wroughtlron 

Cast  Iron. 

Copper. 

Brass. 

Lead. 

In. 

Lbs.. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

0.0625 

2.535 

2.345 

2.860 

2.738 

3.693 

0.125 

5.070 

4.690 

5.720 

5.476 

7.386 

0.1875 

7'.  605 

7.035 

8.580 

8.214 

11.079 

0.25 

10.140 

9.380 

11.440 

10.952 

14.772 

0.3125 

12.675     , 

11.725 

14.300 

13.690 

18.465 

0.375 

15.216 

14*670 

17.160 

16.428 

22.158 

0.4375 

17.851 

16.415 

20.020 

19.166 

25.851 

0.5 

20.280 

18.760 

22.880 

21.904 

29.544 

0.5625 

22.815 

21.105 

25.740 

24.642 

33.237 

0.625 

25.350 

23.450 

28.600 

27.380 

36.930 

0.6875 

27.885 

25.795 

31.640 

30.118 

40.623 

0.75 

30.410 

28.140 

34.320 

32.856 

44.316 

0.8125 

32.945 

30.485 

37.180 

35.594 

48.009 

0.875 

35.480 

32.880 

40.040 

38.332 

51.702 

0.9375 

38.015 

35.225 

42.900 

41.170 

55.405 

1. 

40.550 

_ _  __j 

37.570 

45.760 

43.908' 

59.098 

Table  of  equivalent  Vulgar  and  Decimal  Fractions. 


Vulgar. 

Decimal. 

Vulgar. 

Decimal. 

ft 

0.0625 

ft 

0.5625 

i 

0.125 

i 

0.625 

ftr 

0. 1875 

+* 

0.6875 

i 

0.25 

f 

0.75 

ft 

0.3125 

\i 

0.8125 

i 

0.375 

i 

0.875 

A 

0.4375 

a 

0.9375  , 

i 

0.5 
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Weight  of  lfoot  in  length  of  Coat  Iron  Pipes  of  different  thicknot. 


T«r 

jlnch. 

!„„. 

J  Inch. 

i* 

j  Inch. 

£  Inch. 

1  Inch. 

In. 

Lbs. 

Lbe. 

Lba. 

Lbs. 

Lba. 

Lbs. 

Lbs. 

1 

3.(16 

5.06 

7.36 

9.97 

12.89 

16.11 

19.63 

u 

3.68 

5.98 

8.59 

11.51 

14.73 

18.35 

33.09 

ri 

4.29 

6.9 

9. S3 

13.04 

16.56 

30.4 

24.54 

H 

4.91 

7.83 

11.05 

14.57 

18.41 

2.3.55 

37. 

3 

5.53 

8.75 

12.27 

16.11 

20.25 

24.7 

29.45 

u 

6.14 

9.66 

13.5 

17.64 

22.09 

26.84 

31.85 

3i 

6.74 

10.58 

14.73 

19.17 

33.92 

28.93 

34.36 

aj 

7.36 

11.5 

15.95 

20.7 

25.71 

31.14 

36.81 

12.43 

17. IB 

22.19 

27.63 

33.39 

39.28 

3i 

8.59 

13.34 

3  8. .15 

23.78 

29.45 

35.44 

41.73 

3i 

9.S 

14.21 

39.64 

35.31 

31.3 

37.58 

44.19 

32 

9.76 

15.19 

20.86 

26.85 

33.13 

39.73 

46.63 

4 

10.44 

16.11 

22.1 

23.38 

34.98 

41.88 

49.1 

■  t| 

31.1 

17.08 

23.37 

29.97 

36.  S7 

44.08 

51.6 

11.66 

17.94 

24.54 

31.44 

38.65 

46.17 

54. 

12.27 

IS.  87 

35.77 

32.98 

40.5 

49.32 

56.45 

5 

13.80 

19.78 

■x.m 

34.51 

42.33 

50.46 

59. 

13.5 

20.71 

■fc.23 

36.05 

44.  IB 

61.36 

14.11 

21.63 

29.45 

37.58 

16.03 

54.76 

63.81 

5J 

14.73 

23.55 

30.68 

39.13 

47.86 

56.91 

66.21 

6 

15.34 

23.47 

31.91 

40.05 

49.7 

59.06 

68.73 

Hi 

15.95 

24.39 

33.13 

42.18 

51.54 

61.21 

73. 

61 

16.57 

25.31 

34.36 

43.72 

art .  39 

63.36 

73.41 

e] 

17.18 

26.23 

35.59 

45.26 

5s.a;i 

65.28 

76.1 

7 

17.79 

27.15 

;ts.8:j 

46.79 

56.84 

67.65 

78.53 

n 

18.41 

L^.O-i 

38.05 

48.1 

58.91 

69.79  1 

81. 

w 

19.03 

29. 

33.05 

49.86 

60.74 

71.95 

83.45 

7j 

iy.G4 

2H .  fiii 

40.5 

51 .38 

6ri.r.!l 

74.0!! 

86. 

HH 

WEIGHT    OP    MATERIALS. 


Antimony,  cast.. . 

Bronze,  gun  metal 
Copper,  cast 

Do.      wire 

Gold,  coat 

Do.  hammered.. 
Iron,  bar 

Do.  cast 

Lead,  cast 

Mercury,  at  32°.. 

Do.         al60°.. 
Platioum,  rolled 

Do.           hammered. 
Silver,  cast 

Do.    hammered... 
Steel, soft 

Do.  hardened    and 

tempered 

Tin,  east :.. 

Zinc,  cast 

Beeswax 

Bricks 

Camphor 

Chalk 

Charcoal 

Do.         triturated.. 

Cl,y 

Coal,bi[uminoii3,Eng. 

Diamond 

Earth,  common. 
Gunpowder,  loo«e 

Do.  shaken.. 

Do.  solid.. 

Gypsum  ......... 

Ice 

Limestone.* 

Lime,  quick 

Marble,  Parian. . . . 
Marble,  common.. 


6,713   0.3428  ]■  Salt,  c 


8,396  0.3037 

8,700  0.3147 

8,788  0.3179 
8,878,0.3211 

19,358  0.6966 

19,361  0.7003 

7,788  0.3817 

7,307  0.3607 

11,353  0.4106 

13,598  0.4918 

13,580  0.4912 


1,078   0.0390! 

965  0.0349 
1,900  0.0690 
1,714 '  0.0690 

989  0.0358 
3,784,0.1007 

441  ;0.016O! 
1,380  0.0499: 
1,930  0.0700; 
1,370  :o.0460j 
3,5210.1274! 
1,500   0.0543, 

900  0.0336, 
1,000   0.0363 


3,180  0.1150 

804  0.0391 

2,838  0.1037 

2,686  0.0972 


fc:.v::::: 

Slate 

Sulphur,  native.... 
Tallow 

Wobd,  (dry,)  Apple 


Beech.. 

Box. . . 


Cherry.. 

Cork  . . . 
Cypress- 
Elm 

Fir. 


Lignum  vita; 
Mahogany... 

Maple 

Oak,  English 
Do. do.  heart, 
60  years  old 
Pine,  yellov 
Do.      whits 

Walnut'!!! 
Ash 


Cypress 

Hickory,  red.. 

Mahogany,  (Si 
Domingo 

Oak,  white,  (Up- 
land)  

Oak,  white, 
(James  ri> 


Lbs. 
3,130   0.0774 

3,090   0.0756 

1,800   0.0653 

2,673   0.0959 

3,530   0.0911 

3,033   0.0735 

945   0.0343 

793  i  0.0287 

845|0.O306 

852!  0.0308 

913  i 0.0330 

59610.0216 

715   0.0259 

240   0.0087 

644 10.0333 

671  i  0.0243 

700   0.0353 

1,333   0.0483 

854   0.0309 

750   0.O271 

933   0.0337 

1,170 


0.0375 

0.0196 
0.0171 
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Specific  Gravities — Continued. 


Acid,  nitric 

Do.     sulphuric 

Alcohol,  absolute 

Ether,  sulphuric 

Oil,  linseed 

Do.  olive 

Do.  essentia!,  of  turpentine. 

Do.  whale 

Turpentine,  liquid 

Water,  distilled 

Do.        sea 

Wine 


Carbonic  acid.. 

Carburetted  hydrogen. . . . 

Chlorine 

Chloro  carbonic 

Hydrogen 

Oxygen 

Phosphu retted  hydrogen  . 
Sulphuretted  hydrogen . . . 


Vapor  of  alcohol..  . 

Do.      spirits  of  turpentine' 
Do.      sulphuric  ether 


The  weight  of  dry  atmospheric  sir  at  the  temperature  of  32°,  the  barometer 
being  at  30  in.,  is  T+ff  nf  that  of  distilled  water. 

The  weight  of  a  cubic  foot  of  distilled  water  a!  llu  maximum  density  being 
nearly  1,000  ounces  avoirdupois,  the  specific  gravity  of  a  solid  or  liquid  body 
expresses  the  weight  of  a  cubic  foot,  in  ounces ;  therefore  the  weight  of  such  a 
body  in  ounces  will  be  found  by  multiplying  its  contents  in  cubic  feet  by  in 
specific  gravity. 

According  to  Mr.  Hassler'a  comparisons,  the  weight  of  a  cubic  foot  of  water 
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MISCELLANEOUS   INFORMATION. 


WEIGHTS  AND  MEASURES. 


Measures  of  Length. 


Inches. 

Feet. 

i 
Yards. 

12 

1 

36 

3 

1 

198 

16£ 

H 

7920 

660 

220 

63360 

5280 

1760 

Rods  or 


1 

40 

320 


1 

8 


The  inch  was  formerly  divided  into  three  parts,  called  barley  corns,  and  also 

into  12  parts  called  lines,  neither  of  which  denominations  is  now  in  common 

use.     Scales  and  measuring  rules  are  generally  divided  into  inches,  quarters, 

eighths  and  sixteenths;  or  into  inches  and  decimal  parts;  the  latter  of  these  divisions 

is  used  in  the  Ordnance  Department. 

For  surveying  land:  7.92  Inches  *=  1  link  >  Gunter's 

100  Links  =  4  poles,  or  22  yards,  or  66  feet.     )    chain. 

For  map  making:  Chains  are  often  made  of  50  links,  each  1  foot  in  length. 

For  measuring  ropes  and  soundings:  1  Fathom  =  6  feet. 

1  Cable's  length  =  120  fathoms. 

For  measuring  cloth:  1  Nail  =  2|  inches  =  l-16th  of  a  yard. 

1  Quarter  =  4  nails. 
1  Yard  =  4  quarters. 
1  Ell  English  =  5  quarters. 

• 

For  measuring  horses:  1  Hand  =  4  inches. 

Geographical  measure:  1  Degree  of  a  great  circle  of  the  earth  =  69.77  miles. 

1  Geographical  or  nautical  mile  =  l-60th  of  a  degree 

of  the  earth  =  2025  yards. 
1  Nautical  league  =  3  miles. 

A  standard  measure  has  been  adopted  for  the  United  States,  copies  of  which 

are  distributed  to  various  parts  of  the  country,  for  the  purpose  of  establishing  a 

uniform  system.    This  standard  is  measured  on  a  brass  bar  and  copied  from 

the  British  standard  yard.    For  the  proportion  which  it  bears  to  the  French 

metre,  see  below. 
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Foreign  Measures  of  Length. 
Great  Britain.  The  Imperial  standard  yard  of  Great  Britain,  adopted  in 
1895,  ia  referred  to  a  nalura]  standard,  which  is  the  distance  between  the  axil 
of  suspension  and  the  centre  of  oscillation  of  a  pendulum  which  shall  Tibnlt 
seconds  in  vacuo,  in  London,  at  the  level  of  the  Ma  ;  that  distance  measured  m 
a  brass  rod,  at  the  temperature  of  62°  Fahr. ,  is  declared  to  be  39.1393  impart 

FraHC«. — Old  lytltm:     , 
1  Point 

1  Line    =  12  points 
1  Inch   =  12  lines 
1  Fool   =12  inches 
1  Ell       =  43  in.  lOlii 
1  Toise  —   6  feet 
1  Perch  (Paris)  =  18  feet. 
1  Perch  (royal)  =  22  " 
1  League,  (common,)  25  10  a  degree  =  2280  toises  =  4861  Tai., 

=  2.76  miles. 
1  League,  (oost,)  =  2000  toises  =  4264  yda.  =  2.42  miles. 
1  Fathom  (Brant)  =  5  feet  French  =  63.946  inches,  or  5Jfett 

Eng.  nearly. 
1  Cable  length  =  100  toises  =  130  fathoms  Fr.,  =  1065  fathom 

English. 
1  Pace  (pas)  =  f  metre  =  26.5  in.  nearly. 


Table  for  reducing  old  French  .Measures  to  English. 


=   0.0074 

Eng.  inches. 

=  0.08884 

=  1.06577 

=  12.7892 

=  46.716 

=  1.298  yd. 

=  76.735 

=  2.132  " 

FOREIGN    MEASURES    OF    I 


New  Frincei  Ststcm.    The  basis  of  the  new  French  syslei 

e  of  a  meridian  of  the  earth,  a  quadrant  of  which  is   10,000,000 
mitTts,  measured  at  the  temperature  of  39°  Fahr.     The  multiples  and  divisions 
■e  =  10  decimetres  =  100  centimetres  =>  1000  mil- 
)imclrcs  =  39.3707971  English  inches,  or  3.3809  feet. 

Rood  manure.    Myriametre  =  10,000  metres.     Kilometre  =  1,000  metres. 
Decametre  =  10  metres.    Metre  =0.51317  toise. 

TABLE  FOR  REDUCING  METRES  TO  INCHES. 
According  to  Capt.  Katkh's  comparison,  1  metre  =  30.37079  English  inches. 


Metres. 

Inches. 

\1eln-H. 

Inches. 

Metres. 

j-ta. 

Metres. 

Inches. 

0.001 

1).  0.13371 

0.03S 

1.033641 

0.051 

3.007310 

0.076 

3.;i92M't 

2 

0.1)7.-743 

37 

1.063011 

53 

3.047381 

77 

3.031551 

n.ii-n-j 

38 

1.1033*2 

53 

2.(iHii<;.-.-j 

78 

3.070933 

0.157483 

39 

1.141753 

54 

3.136033 

79 

3.1  |H'i(l:> 

5 

».  nit'-:,; 

0.030 

1.1*1131 

55 

3.H15393 

0.080 

3.149663 

B 

n.  -;:;„■:•!., 

31 

1.330494 

56 

3.204764 

81 

:i.l,-9o:.u 

7 

ll.2T55!Ji; 

39 

l.-fm-c:, 

57 

3.244i:i5 

3.338405 

8 

H.311%6 

33 

1.299336 

-58 

3.383506 

83 

:!.  3117776 

9 

n. 35.1337 

34 

i.xixtm 

59 

3.333877 

84 

.     . :  ;■ 

0.010 

n.:if;i7u~i 

35 

1.377573 

0.060 

v.    ■■.  ' 

85 

3.34(1517 

M..i:i3ii-i5 

36 

1  .4173.1* 

El 

3.5111618 

86 

::.;,-;,--; 

13 

0.JT-M41.' 

37 

1.456719 

63 

3.440989 

S7 

:;.  i-.'53.v.i 

13 

0.511890 

3B 

l.l'.iOi.i'lii 

63 

3 . 480358 

3.1(14630 

11 

u.r,.-,n:n 

39 

1.535461 

64 

3.;.1J731 

3.51140*1 

15 

0.530563 

0.040 

i.;,74.-:tu 

65 

U.5.V.U01 

0.690 

3.543371 

16 

u.ermn 

41 

1.614303 

66 

3.59<-l7-> 

91 

:i.5.-;743 

17 

0.009303 

13 

1. 67.3.173 

67 

3.637843 

93 

:i.i;-Jl!3 

18 

0.7O.-.674 

43 

1.693944 

68 

3.677214 

93 

3.661J83 

19 

0.748045 

44 

1.733315 

69 

2.7165*5 

94 

3.700854 

0.020 

0.787416 

45 

1.771686 

0.070 

3.755355 

95 

3.740325 

31 

0.836787 

46 

i.«ii(ir>t.i 

71 

3.795326 

36 

3.771)596 

33 

0.366157 

47 

1.K50437 

72 

3.-:.M(l07 

97 

3.818967 

ih'jn.M';- 

48 

1.8897:1; 

73 

2.87016- 

98 

3.858337 

34 

ii.:ni>!t; 

49 

1.33916! 

74 

3.  ■.11343* 

99 

3.^1770- 

95 

0.984370 

0.050 

1.968540 

75 

3.053MJ9 

0.100 

3.937079 

1 

I 


=  12.445  English  inches 
=  4,000  toiees 

:land  foot  =  13.3557  English tnche 

=  8,553  yards,  English 

=  31.1874  English  inch 

artilttry,  the  English  foot  and  inch  i 

=  3,000  Russian  feet 


English. 
=  1.0371  feet. 
=  5  miles  nearly. 
=  1.0396  feet. 
=  5  miles  nearly, 
s  =1.7656  feet. 

—  1,177  yards. 
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Sraiu.—    1  Foot  =  11.1384  English  inches. 

1  Vara  =  3  feel  -  0.9274  English  yard. 

1  League  Royal        =  35,000  Spanish  feet  _  4  J  miles,  nearly. 

1  Common  league    =  19,800        do.  =  3J  " 

1  Judicial  league       =  15,000        do.  =  3;  " 

Mtxico.— 1  Common  league  =15,000       do.  =  S|  •■ 

Shbdbn — 1  Foot  =  11 .6805  English  inches. 

Measures  of  Surface. 

Square  tnoottrc.     144  Square  inches  =  1  square  foot. 

9  Square  feet  =  1  square  yard. 
Land  measure.     30J  Square  yards  =  1  square  perch  or  pole.     . 
40  Perches  =  1  rood. 
160  Perches  =  4  roods  -=  1  acre  =  10  aquarechains.  (Quit- 
ter's) =  4,840  square  yards  =  70  yards  square  nearly. 
640  Acres  =  1  square  mile. 

French  Superficial  Measures. 
Old  stplem.     1  Square  inch  =  1 .  13587  English  square  inch. 

1  Arpent  (Paris)  =  100  square  perches  (Paris)  or  900  square 

toiees  =  4,08S  square  yards,  or  5-6ihs  of  an  acre,  nearly. 
1  Arpent  (woodland)  =    100  square  perches  (royal)   =   6,100 
Square  yards,  or  1  acre,  1  rood,  1  perch. 
JVhc,  or  Decimal  jjitfcm.     1  Are  =  100  square  metres  =  119.603  square  yds. 
1  Decare  =  10  ares.    1  Hecatsre  =  100  area. 

Measures  of  Solidity. 
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Measures  of  Capacity. 
Liquid  Measure. 


Gills. 


4 

8 
32 


Pints. 


1 
2 

8 


Quarts. 


1 
4 


Gallons. 


The  standard  gallon  of  the  United  States  is  the  old  wine  gallon,  which  mea- 
sures 231  cubic  inches,  and  contains,  (as  determined  by  Mr.  Hassler,)  58373 
Troy  grains,  or  8.3388822  avoirdupois  pounds,  of  distilled  water  at  the  maxi- 
mum density  (39°. 83  Fahr.)  ;  the  barometer  being  at  30  inches. 

A  cubic  foot  contains  7 .48  gallons. 

A  box  6 X  6 X  6.42  inches  contains  1  gallon. 

A  box  4X4X3.61  inches  contains  1  quart. 

Dry  Measure. 


Pints. 

Quarts. 

Gallons. 

Pecks. 

Bushels. 

2 

1 

• 

8 

4 

1 

16 

8 

2 

1 

64 

32 

8 

4 

1 

The  standard  bushel  of  the  United  States  is  the  Winchester  bushel,  which  mea- 
sures 2150.4  cubic  inches,  and  contains  543391 .89  Troy  grains,  or  77 .627413  lbs. 
avoirdupois,  of  distilled  water,  under  the  circumstances  above  stated. 

A  cubic  yard  contains  21.69  bushels. 

A  cylinder  14  in.  diam.  X  14  in.  deep )  „  ,     ,   , 

r*        u        icw  icoCs    o-    u       C contains  1  bushel. 
Or  a  box    16  X  16.8  X   8  inches    ) 

A  box         12  X  11  »2  X   8  inches     contains  £  bushel. 

A  box  8X    8.4  X   8  inches     contains  1  peck. 

N.  B. — It  will  be  observed  that  the  pint,  quart,  and  gallon  of  dry  measure 
■are  not  the  same  as  for  liquid  measure. 
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Foreign  Measures  of  Capacity. 
Ghat  Bbituh.— The  British  imperial  gallon  measure*  277.374  cubic  incfaet, 
containing  ten  pounds  avoirdupois  of  distilled  water,  weighed  in  air,  at  the  tem- 
perature of  62°,  the  barometer  being  at  30  in.  The  same  measure  is  aid  for 
liquids  aa  for  dry  goods  which  are  not  measured  by  heaped  measure ,  for  the 
latter,  the  bushel  is  to  be  heaped  in  the  form  of  a  cone  not  less  than  6  incla 
high,  the  base  being  19  J  inches.  The  old  distinctions  of  wine  measure,  ale  ami 
beer  measure,  and  dry  measure  are  discontinued, 

For  groin.    8  bushels  =  1  quarter  ■"  10. 269  cubic  feet. 
5  quartern  =  1  load       =  SI  .347  cubic  feet. 
Fvr  coai  or  heaped  nuantn.     1  sack  =    3  bushels  =    4.69  cubic  feet  nearly 

1  chaldron  =  12  sacks  ae  36  buahela  =  58 .  68  cubic  feet. 
For  timber.     1  load  =    40  cubic  feet. 
firmer  trine  gaifaM  =  231  cubic  inches. 
Former  air  gallon   =  282  cubic  inches. 
imperial  gallon        =  2T7.274  cubic  inches,  (as  above.) 

Francs.     1  Litre  =  1  cubic  decimetre  =  61 .0271  cubic  inches  =  1.057  U.S. 
quart  =  1.761  imperial- pint  of  Great  Britain. 
1  Boiaaeau    =  13  litres  =  793.364  cub.  in.  =  3.43440.  S.gik 
1  Pinte  =  0931  litre  =  56.816 cub.  in. =  0.96383  U.  S. quart. 
Sram.     1  Wine  arroba=  4.2455  U.  S.  gallons. 

1  Fanega,  (com  measure)  =  1.593  U.  S.  bushel. 

Measures  of  Weigkt. 
Avoirdupois  Weight. 
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Troy  Weight. 


Grains. 

Dwt. 

Ounce. 

Pound. 

24 

480 

5760 

1 

20 
240 

1 
12 

1 

The  pound,  ounce,  and  grain  are  the  same  in  Apothecaries'  and  Troy  weight; 

in  the  former,  the  ounce  is  divided  into  8  drachms,  the  drachm  into  3  scruples, 

and  the  scruple  into  20  grains. 

7000  Troy  grains  =  1  lb.  Avoirdupois. 
175  Troy  pounds  =  144  lbs.  Avoirdupois. 
175  Troy  ounces  =  192  oz.  Avoirdupois. 
437  $  Troy  grains   =     1  oz.  Avoirdupois. 

Foreign  Weights. 
Ghjbat  Britain.    The  imperial  avoirdupois  pound  is  the  weight  of  27.7274 
cubic  inches  of  distilled  water  weighed  in  air,  with  brass  weights,  at  the  tempe- 
rature of  620  Fahr. ;  barometer,  30  inches.    Therefore, 

1  cubic  inch  of  distilled  water  at  62°  weighs  252.458  grains. 
0.003961  cubic  inch  weighs  1  grain. 
22.815689  cubic  inohes  weigh  J  troy  pound. 
Horseman's  weight :   1  stone  —  14  pounds. 

France.     Old  system.      1  Livre  =  16  onces     =    1.07801b.  avoirdupois. 

10nce=    8gros        =    1.07810  oz.        do. 
1  Gros  =  72  grains    =  58.9548  grains  troy. 
1  Grain =  0.8188  do. 

New  system.  The  basis  of  the  system  of  weightsis  the  weight,  in  vacuo,  of  a  litre, 
or  a  cubic  decimetre,  of  distilled  water,  at  the  temperature  of  39°.  2  Fahr,  -j-JU^Jth 
part  of  this  weight  is  a.  gramme,  the  multiples  of  which  are :  1  Decagramme  = 
10  grammes :  1  Hectogramme  =  100  grammes  :  1  Kilogramme  =  1000  gram's. 
The  divisions  are  :  1  Decigramme  =  ^th  gramme  :  1  Centigramme  =  i  th 
gramme :  1  Milligramme  =  -j-^i^th  gramme. 

1  duintal  =  100  kilogrammes. 

1  Millier  =  1000  kilogrammes  =  1  ton  sea  weight,  (French.) 

1  Kilogramme  =  2.204737  pounds  avoirdupois. 

1  Gramme  =  15.433159  grains  troy  =  0.03528  oz.  avoirdupois. 

1  Pound  avoirdupois  =  0.4535685 kilogramme. 

1  Pound  troy  =  0.3732223  kilogramme. 

Spain.        1  Pound  =  1.0152  pound  avoirdupois. 

Sweden.     1  Pound  =  0.9376 

Austria.    1  Pound  =  1.2351 

Prussia!     1  Pound  =  1.0333 
27 


fC 


(I 


(I 


it 


it 


(( 


418  CHAP.  XV.— MISCELLANEOUS  INFORMATION. 

Measures  of  Value. 

All  calculations  of  value  in  the  military  service  of  the  United  States  an  a- 
pressed  in  fMlart  and  Com,  although  the  denominations  of  shillings  and  pmu 
ara'still  injeommon  use  as  a  nominal  currency  in  many  of  [he  States. 

The  itandard  of  gold  and  tUver  is  900  parts  of  pure  metal  and  100  of  alloy,  in 
1000  parts'of  coin.  The  alloy  of  gold  coin  is  25  silver  and  75  copper;  its 
alloy  of  silver  is  copper. 

Weight  of  Dollar 413.5  grains  troy.     J  other coios in 

'■'■     SS:v:.v.-v".:.v.v.:S      "     i  ™°* 

Relative  Mint  Value  of  United  Stales  and  Foreign  Coins. 

Great  Britain..  1  Guinea  =  31  shillings =  5.059  dollars. 

1  Sovereign,  or  1  pound    -  SO  shillings  ..  .      4.845  " 

1  Crown  =  is:.  .Il-.nga =   1.08  " 

1  Shilling  -    lii  pence =  8.217  " 

lPenny =  0.018  " 

France 5  Franca -=  0.932  " 

1  Franc  ■-  20 sous =  0.165  " 

1  Soua =  0.0093  " 

Spain 1  Doubloon,  or  1  ounce =  15.57  " 

Austria 1  Ducal =  2.375  " 

1  Crown,  or  rix  dollar =  0.97  " 

20  Krenttei =  0.16  " 

=  8.00  " 
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Working  Power  of  Men  and  Horses. 
Men.  Afoot  soldier  travels  in  1  minute,  in  common  time,  90  steps  =      70  yds. 

In  quick  time    110    "     =      86    " 
In  double  quick  140    •"     =    109    " 
He  occupies  in  the  ranks  a  front  of  20  in.,  and  a  depth  of  13  in.,  without  the 
knapsack ;  the  interval  between  the  ranks  is  13  in.    5  Men  can  stand  in  a  space 
of  1  square  yard.    Average  weight  of  men,  150  lbs.  each. 

A  man  travels,  without  a  load,  on  level  ground,  during  8£  hours  a  day,  at  the 
rate  of  3.7  miles  an  hour,  or  31  £  miles  a  day.  He  can  carry  111  lbs.,  11  miles 
in  a  day.  A  porter  going  short  distances  and  returning  unloaded,  carries  135 
lbs.,  7  miles  a  day.    He  can  carry  in  a  wheelbarrow  150  lbs.,  10  miles  a  day. 

The  maximum  power  of  a  string  man,  exerted  for  2|  minutes,  may  be  stated 
at  18,000  lbs.  raised  1  foot  in  a  minute. — Mr.  Field's  experiments,  1838. 

A  man  of  ordinary  strength  exerts  a  force  of  30  lbs.  for  10  hours  a  day,  with 
a  velocity  of  2|  feet  in  a  second  =  4500  lbs.  raised  1  foot  in  a  minute  =  one- 
Jifth  the  work  of  a  horse. 

Daily  allowance  of  water  for  a  man,  1  gallon,  for  all  purposes. 
Horses.    A  horse  travels  the  distance  of  400  yards,  at  a  walk,  in  4£  minutes; 
at  a  trot,  in  2  minutes;  at  a  gallop,  in  1  minute. 

He  occupies  in  the  ranks  a  front  of  40  in.,  a  depth  of  10  feet;  in  a  stall,  from 
3g  to  Al2  feet  front;  at  picket,  3  feet  by  9.  Average  weight  of  horses,  1000  lbs. 
each. 

A  horse  carrying  a  soldier  and  his  equipments,  (say  225  lbs.,)  travels  25  miles 
in  a  day  (8  hours.) 
A  pack  horse  can  carry  250  to  300  lbs.,  20  miles  a  day. 
A  draught  horse  can  draw  1600  lbs.  23  miles  a  day ;  weight  of  carriage  in- 
cluded. 

Artillery  horses  should  not  be  made  to  draw  more  than  700  lbs.  each,  the 
weight  of  the  carriage  included. 

The  ordinary  work  of  a  horse  for  8  hours  a  day  may  be  stated  at  22,500  lbs. 
raised  1  foot  in  a  minute. 

In  a  horse  mill,  the  horse  moves  at  the  rate  of  3  feet  in  a  second.    The  diame- 
ter of  the  path  should  not  be  less  than  25  or  30  feet. 
Daily  allowance  of  water  for  a  horse,  4  gallons. 
Forage.    Hay,  pressed  in  bundles;  11  lbs.  to  the  cubic  foot. 

Oats:  40  lbs.  to  the  bushel,  or  32.14  lbs.  to  the  cubic  foot. 
Wheat:  60  lbs.  to  the  bushel,  or  48.21  lbs.  to  the  cubic  foot. 
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d  turn  fomtr  in  steam  engines,  is  estimated  at  33,000  Iba.  raised  1  fool  ias 
minute)  but  as  a  horse  can  exert  that  force  but  fi  hours  a  day,  one  ateamhatie 
power  is  equivalent  to  that  of  4  horses. 

The  number  of  horse-powers,  in  a  single  stroke  engine,  is  expressed  by 
.0000938  J'  n  p  I ;  d  being  the  diameter  of  the  piston  in  inches,  n  the  number 
of  strokes  in  a  minute,  J  the  length  of  stroke  in  feet,  and  p  the  pressure  of  stew 
on  a  square  inch,  (diminished  usually  by  £  for  friction  and  inertia.)  Inadoubk 
stroke  engine  the  power  is  double  the  above. 

Electricity. 

Relative  conducting  Power  of  Metals. 


§3C:: 

Silver.... 


Lead 

Mercury.. . . 
Potassium . . 


Platinum 

The  conducting  power  of  rods  of  the  same  metal,  of  equal  diameter,  is  in- 
versely as  their  lengths ;  of  rods  of  equal  lengths,  it  is  proportional  to  the  masa 
and  not  to  the  surface. 

The  conducting  power  is  increased  by  lowering  the  temperature,  and  dimin- 
ished and  finally  destroyed,  by  raising  the  temperature. 

The  metals  are  infinitely  better  conductors  than  any  other  substances.  Char- 
coal which  has  been  exposed  to  a  strong  heat  is  one  of  the  best  conductors,  but 
greatly  inferior  in  this  respect  to  iron  and  platinum. 


Ueat. 
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Relative  Conducting  Power. 


Gold 10,000 

Platinum 9,810 

Silver 9,730 

Copper 8,932 

Iron 3,743 

Zinc 3,638 


Tin 3,039 

Lead 1,796 

Marble 236 

Porcelain '. 122 

Brick  clay 114 


Relative  Radiating  Power. 


Water 100 

Lampblack 100 

Glass 90 

Silver 12 

Lead,  bright 19 


Tin,  blackened 100 

Do.  bright . 12 

Ice...... 85 

Iron,  polished 15 

Copper 12 


Relative  Specific  Heat,  of  equal  weights. 


Water 10,000 

Sulphur 1,880 

Glass 1,770 

Iron 1,000 

Copper 949 

Zinc 927 


Silver 557 

Tin 515 

Mercury 330 

Platinum 314 

Gold 298 

Lead 293 


Relative  Capacity  for  Heat,  of  equal  weights. 


Water 100 

Glass 187 

Iron 126 

Brass 116 

Copper 114 

The  capacity  for  caloric  increases  with  the  temperature,  and  diminishes  as 

the  density  of  the  body  increases.    Air  reduced  rapidly  to  one-fifth  of  its  volume 

evolves  heat  enough  to  set  fire  to  tinder. 


Zinc 102 

Silver 82 

Tin 60 

Gold 50 

Lead 43 


Latent  Heat. 


Fluids. 

Ice 140° 

Sulphur 144 

Lead 162 

Bees'  wax 175 

Zinc 493 


Vapors. 

Steam 990° 

Vinegar 875 

Ammonia 860 

Alcohol 442 

Ether 302 
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Expansion 

Expansion  of  S 
...  0.00296 

by  Heat. 

lids, /rem  32°  to  2130. 

....  0.0021S 

Iron,  toft,  hammered. 

....  0.00119 
....  0.00124 

....  0.00108 
....  0.0008b 

..  O.O0QQ6 

The  expansion  in  surface  is  expressed  by  numbers  dovhtt  of  the  abate,  arid 
the  expansion  in  volume  by  triple  numbers. 

Expansion  of  Fluids  in  frulfc,  from  32°  to  212°. 

Mercury 0.01806    I    Sulphuric  acid 0  05881 

Water,  distilled 0.04330         Oil  (olive  and  linseed) O.0S333 

Waier,  saturated  With  sail..  0.05000  Spirits  turpentine 0.07143 

Alcohol 0.11000    ]    Gaaes,andair 0.37500 

The  rate  of  expansion  of  solids  and  liquids  increases  with  the  temperature ; 
that  of  the  gases  is  uniform  for  all  temperatures. 

Linear  Expansion  of  Solids,  (according  to  Danielt.) 


[        i.IN«H    KXFAN3I0H    FROM    62°. 

Ten  i  per.. [mi 
of  melting 

To  212°.     To  662°. 

To  mdtijii! 

Black  lead  ware i  1.000244      1.000703 

Fahrenh't. 

Hj 
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Density  of  Water  at  different  Temperatures. 

From  a  report  made  to  Prof.  A.  D.  Bache,  by  Prof.  R.  S.  M'Culloch, 

December,  1849. 


Temperature. 

! 
Density. 

! 

Temperature. 

Density. 

Fahr. 

i 

Fahr. 

20° 

99901   ; 

65° 

99863 

25 

99944   ! 

70 

99807 

30 

99984 

75 

99741 

35 

99999 

80 

99666 

40 

1,00000 

85 

99581 

45 

99993 

90 

99487 

50 

99975   ! 

95 

99383 

55 

99947   I 

100 

99270 

60 

99910   ; 

Melting  Points  of  Solids. 

Platinum,  palladium,  rhodium,  lime,  silex,fine  porcelain,  can  be  melted  in  small 

quantities,  by  means  of  strong  lenses,  or  of  the  hydro-oxygen  blow  pipe. 

Iron  red  hot,  in  day  light,  1077°  Fahr.;  in  the  dark,  7520. 

Wrought  iron  melts 3,280°  Fahr. 

Cast  iron 2,786 

Gold 2,016 

Silver 1,873 

Copper 1,996 

Brass 1,900 

Flintglass 2,377 

Antimony 809 

Zinc 746 

Saltpetre 660 

Lead 612' 

Bismuth.. ,.  506 

Tin 442 

'  Lead  2,  tin  1    (common  solder) 475  } 

Lead  1,  tin  1 393 

Alloys.  <{  Lead  1,  tin  2    (soft  solder) 360 

Lead  1,  tin  1,  bismuth  1 272 

Lead  2,  tin  3,  bismuth  5 212 

Sulphur 220 

Beeswax,  bleached 155 

Do.      common 149 

Tallow 127 

Gunpowder  explodes 600 


Experiments  of 
committee  of 
the  Franklin 
Institute. 
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Freezing  Points  of  Liquids. 
3ff>  Fahr. .  Strong  wines 


:  Sulphur 


Boiling  Points  of  Liquids.     (Bai 
Phosphor 


Spirits  of  turpentine 50 

Sulphur. 570 

Sulphuric  acid SN 

Linseed  oil 600 

Mercury . . 


Salphuric  ether. 

Ammonia 140 

JUmhol 174 

Water,  and  essential  oils 313 

Water,  saturated  with  salt 334 

Nitric  acid 2t8 

Liquids  boil  at  a  much  tower  temperature  in  vacuo,  or  under  diminished  pro- 
sure  of  the  atmosphere.   At  the  altitude  of  about  17,500  feet  above  theses,  when 
the  barometer  stands  at  15.35  in.,  water  boils  it  180°. 
Frigorific  Mixtures. 

Nitrate  of  ammonia  ],  water  1 ;  thermometer  falls  from  50°  to         4° 

Sulph.  soda  8,  muriatic  acid  5 50°  u>       0° 

Phosphate  or  soda  9,  nitrate  of  ammonia  6,  diluted  nitric 

acid.  4 50°  to  —21° 

32°  to—  4» 

39Pto— HP 

Heating  Power  of  Different  Combustibles. 

The  rofori/ie  unit  is  the  quantity  of  heat  required  to  raise  1°  (he  temperature 
tf*  weight  of  water  equal  to  that  of  the  combustible  used. 

TV  following  labia  gives  the  quantity  of  water  which  would  be  healed  from 
St-"  k»  91S°  by  an  equal  weight  of  several  kinds  of  fuel,  supposing  no  heat  to  be 
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Elastic  Force  of  Steam  at  Different  Temperatures. 

[From  experiments  of  Committee  of  Franklin  Institute.] 
The  unit  is  the  atmospheric  pressure,  or  1  atmosphere  =  30  inches  of  mercury. 


Temp. 

Press. 

Temp. 

Press. 

|Temp. 

Press. 

Temp. 

Press. 

Temp. 

Press. 

212 

1 

275 

3 

304± 

5 

326 

7' 

345 

9 

235 

If 

284 

3£ 

310 

5* 

331 

7* 

349 

»* 

250 

2 

291| 

4 

315* 

6 

336 

8 

352| 

10 

264 

8* 

298| 

41 

321 

2-       ! 

340| 

8* 

< 

Strength  of  Ice. 

Ice  2  inches  thick  will  bear  infantry. 

4    "  cavalry  or  light  guns. 

6    "  heavy  field  guns. 

8    "  24-pdr.  gun,  on  sledges  ;  weight  not  more  than 

1,000  lbs.  to  a  square  foot. 

Velocity  of  Sound. 

At  the  temperature  of  33°  the  mean  velocity  of  sound  is  1100  feet  in  a  second. 

It  is  increased  or  diminished  half  a  foot  for  each  degree  of  temperature  above  or 

below  33°. 

Velocity  and  Force  of  the  Wind. 


VELOCITY. 

Pressure  on 

In  1  hour. 

In  1  second. 

1  square  foot. 

Miles. 

Feet. 

Lbs. 

1 

1.47 

0.005 

2 

2.93 

.020) 

3 

4.40 

.044S 

4 

5.87 

.079) 

5 

7.33 

.123  \ 

10 

14.67 

.492) 

15 

22.00 

1.107  5 

20 

29.34 

1.968) 

25 

36.67 

3.075J 

30 

44.01 

4.429  \ 

35 

51.34 

6.027  \ 

40 

58.68 

7.873  \ 
9.963  J 

45 

66.01 

50 

73.35 

12.300 

66 

88.02 

17.715 

80 

117.36 

31.490 

100 

146.70 

49.200 

Common  designations  of  the  force  of 
the  winds. 


Hardly  perceptible. 
Just  perceptible. 

Gentle,  pleasant  wind. 

Pleasanf,  brisk  breeze. 

Very  brisk. 

High  wind. 

Very  high. 

A  storm  or  tempest 
A  great  storm. 
A  hurricane. 

A  hurricane  that  tears  up  trees,  car- 
ries buildings  before  it,  &c. 
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Measurement  of  Heights  by  means  of  the  Barometer. 

1.  X  =  60345.51  [1  +  .00111111  (T  +  7"— 64)] 

X1-*-  §XT  +  .^  (       t)  Xd+ -002695  CO..SL.) 

X  is  the  required  difference  of  height,  in  feet; 

T,  the  temperature  of  the  air,  in  degree!  of  Fahrenheit,  ) 

(,   the  temperature  of  mercury,  \  at  the  lower  satioa. 

H,  the  height  of  mercury,  ) 

T\  the  temperature  of  the  air,  i 

1',  the  temperatureof  mercury,  >  at  the  upper  station. 

H'  the  height  of  mercury,  J" 

t,  the  latitude  of  the  place. 

2.  Neglecting  the  corrections  for  the  latitude  of  the  place  and  for  (he  difference 
between  the  temperature  of  (he  air  and  that  of  the  mercury  in  the  barometerci: 
the  two  stations,  the  difference  of  height,  in  feet,  may  be  expressed  appror- 
malely  by  X=  67.0505  (T+  2"  +  S36)  X  Log  ^,. 

3.  Approximate  rule  :   For  a  mean  temperature  of  55°  the  difference  of  height 

~  ff+H' 

which  the  mean  temperature  of  the  air  at  the  two  stations  exceeds  55°,  and  de- 
duct as  much  for  each  degree  below  55°. 

The  murage  quantity  of  water  which  falls  in  tain  and  snow  at  Philadelphia  ii 
36  inches  in  a  year. 

Limits  of  vegetation,  in  the  Tempernle  Zone.     The  vine  ceases  to    grow  at  the 


PHYSICAL  DATA. 


427 


Force  of  Gravity. 

Motion  of  falling  bodies:  Let  t  be  the  time  of  descent  in  seconds,  of  a 
body  falling  freely,  in  vacuo ;  &,  the  space  described  in  the  time  I;  v,  the  velocity 
acquired  at  the  end  of  that  time,  and  g  the  velocity  acquired  at  the  end  of  one 
second  of  time ;  then : 

h=bgt*',  v=gt  =  \/2fh 

The  velocity  gt  which  is  the  measure  of  the  force  of  gravity,  varies  with  the 
latitude  of  the  place,  and  with  its  altitude  above  the  level  of  the  sea. 
*The  force  of  gravity  at  the  latitude  of  45°  =  32.1803  feet-,  at  any  other  lati- 
tude L;  g=  32.1803  feet  — 0.0821  cos.2L.     If  g'  represents  the   force  of 
gravity  at  the  height  h  above  the  sea,  and  r  the  radius  of  the  earth,  the  force 
of  gravity  at  the  level  of  the  sea  will  be  g  —g'  (1  +  ?—)• 
In  the  latitude  of  London,  at  the  level  of  the  sea,  g  =  32.191  feet. 
Do.  Washington,        do.         do.,     g  =  32.155  feet. 


Pendulums. 

The  times  of  vibration  of  pendulums  are  proportional  to  the  square  roots  of 
their  lengths. 

g 

Therefore,  if  I  be  the  length  of  a  pendulum  vibrating  seconds,  and  V  the 
length  of  any  other  simple  pendulum,  or  the  distance  from  the  point  of  suspen- 
sion to  the  centre  of  oscillation  of  a  compound  pendulum,  vibrating  in  the  time 
t  at  the  same  place,  then :  V  =  It2. 

The  length  of  a  pendulum  vibrating  seconds  is  in  a  constant  ratio  to  the  force 
of  gravity : 

!L  =9.8696044 
I 

Length  of  a  pendulum  vibrating  seconds  at  the  level  of  the  sea,  in  various  latitudes. 

At  the  Equator , 39.0152  inches. 

Washington,  Lat.  38°  53'  23"., 39.0958        " 

New  York,    Lat.  40°  42*  40" 39.1017        " 

London,        Lat.  51°  31' 39.1393        " 

Lat.45° 39.1270        " 

Lat.  L 39.1270  in.— 0.09982  cos.  2  L 
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BALLISTICS. 

Motion  of  a  body  projected  vertically  upwards,  in  vacuo. 

jet  t,  represent  any  time  of  ascent,  in  seconds. 


g,  the  velocity  acquired  by  a  falling  body  in  1  second. 
F,  the  initial  velocity  of  projection, 
II,  the  whole  height  of  ascent. 
T,  the  whole  time  of  ascent. 
Then: 

A=F(-£gC  ,mr-gt. 

V  V 

2g  K 

Motion  of  a  Projectile  in  vacuo. 

The  trajectory  of  a  body  projected  obliquely,  in  vacuo,  is  a  parabola,  the 

axis  of  which  is  vertical. 

The  formulte  for  the  parabolic  trajectory  apply  also,  approximately,  to  the 
path  of  a  body  projected  in  the  air,  with  a  small  velocity ;  such  as  a  shell  fired 
with  a  light  charge  from  a  mortar,  or  the  ball  of  a  mortar  eprouvotte- 
Let  V  represent  the  initial  velocity  =  \^2gH 

«,  the  angle  of  projection,  above  the  horizontal  plane. 
x,  9,  the  horizontal  and  vertical  co-ordinates  of  any  point  m  in  the  trajec- 
tory, from  the  point  of  departure  as  the  origin. 
d,  the  velocity  of  the  projectile,  at  the  point  m. 
1,  the  time  of  flight,  to  the  same  point. 
6,  the  inclination  of  the  tangent  at  that  point. 
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3.  The  angle  of  greatest  range  is  •  =  459. 

In  that  case,  X  =  2  H  =  4  F;  F=  J  #;  F=  \fg%  T=  */—  • 

6 

The  ranges  are  equal  at  angles  equidistant  from  45°. 

4.  Under  a  given  angle  of  projection  the  initial  velocities  are  as  the  square 

roots  of  the  ranges. 
When  the  initial  velocities  are  equal,  the  ranges  are  proportional  to  the 
sines  of  double  the  angles  of  elevation. 

5.  v  =\Z2g(H— y). 

The  velocities  are  equal  in  the  two  branches  of  the  trajectory,  at  the 

same  height. 
The  least  velocity  is  at  the  summit,  and  is  =  V  cos.  p. 

x 

6.  Tang.  8  =  tang,  p  —  ^— r= =—  * 

&  &  2  Hco8.** 

On  horizontal  ground,  the  angle  of  descent  is  equal  to  the  angle  of  pro- 
jection, and  the  final  velocity  is  equal  to  the  initial  velocity. 

7.  t  =  — _ 

Fcos.  p 

When  *  =  45°,  *  =  1.4142  y  . 

8.  To  find  the  initial  velocity,  or  the  angle  of  projection,  necessary  for  striking  a 

given  point. 
Let  a  and  b  be  the  horizontal  and  vertical  co-ordinates  of  the  point,  and 

•  its  angle  of  elevation,  making  tang.  «  = ;   then : 

a 

__  _  cos.  f  |  as  cos.   f 


Jog 
2  8in.  (p  —  •) 


4sin.(*  —  t)    cos.  p  <\2sin.  (p  —  •)      cos.  P 

Tang,  p  =  —  (  H  zt\/  (H  (H—b)—  |  a2) 

Motion  of  a  Projectile  in  the  air. 

The  normal  trajectory  in  the  air  is  a  continuous  plane  curve,  which  can  be  cut 
by  a  right  line  in  not  more  than  two  points;  it  has  two  asymptotes,  one  vertical, 
the  other  inclined. 

The  actual  trajectory  of  a  ball  is  generally  a  curve  of  double  curvature.  It 
differs  from  the  normal  trajectory  in  consequence  of  the  deviations,  both  lateral 
and  vertical,  produced  by  the  eccentricity  of  the  ball,  its  position  in  the  gun, 
the  motion  of  the  air,  and  other  circumstances,  which  cause  the  ball  to  revolve 
about  an  uncertain  and  variable  axis,  and  to  depart  from  the  vertical  plane  of 
projection. 
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The  equation  of  the  trajectory  is  transcendental,  and  difficult  of  eompuuiion, 
but  there  are  some  cases  which  admit  of  simplification,  giving  useful  approc- 
mate  results. 

PoUaon's  Equation  of  the  Trajectory  in  the  air. 
g  =  gtang.»  —  8t.Hcos,>  («*"   —  *«*— 1) 
y  is  the  ordinate  and  x  the  abscissa  of  the  curve  ;  »  the  angle  of  projecMi; 
H,  the  height  corresponding  to  the  initial  velocity  V=  \/2g~H;«=  S.7186B 
the  number  whose  hyperbolic  logarithm  is  1;  e=  „  „  _  ,  in  which  a  is  iht 
density  of  the  air,  and  D  that  of  the  ball,  the  density  of  water 
R,  the  radius  of  the  ball ;  n,  a  co-efficient  for  the  resistance  of  the 
of  which,  for  different  velocities,  is  given  by  Hutton,  as  follows: 


eing  1,0U 

r,  the  nli 


600.800  1000  Hum  1-Jui i  \:Um  Mm;  i;,ii.|  [(Jijl.i  1700  1800:190020* 


Value  of  i...  1.501.631.77,1.841.91 1.983. 032. 06  12. 082.072, OB3.Q3'2.O0 
1  :  I         I  !         | 

The  above  form  of  the  equation  supposes  that  the  resistance  of  the  air  is  pro- 
portional to  the  square  of  the  velocity,  and  that  the  ball  does  not  depart  my 
far  from  a  horizontal  line  drawn  through  the  muzzle  of  the  piece. 

By  developing  the  exponential  function, 

*--!  +  •-+  TX^t-.o- 

the  equation  becomes 
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Recent  experiments  in  France,  on  the  resistance  of  the  air  to  t 
projectiles,  have  furnished  a  more  accurate  (but  more  complicated)  expression 
for  the  relation  between  the  resistance  and  the  velocity,  than  that  given  by 
Hutlon,  which  has  been  generally  used  heretofore.    This  expression  is  of  the 

in  which  R is  the  radius  of  the  ball;  A  and  -A.,  co-efficients  depending   on  the 

density  and  diameter  of  the  ball,  and  the  density  of  the  air. 

Considering  the  mean  density  of  the  air  as  l-828th  part  of  that  of  water, 
and  expressing  the  dimensions  and  velocity  in  feet,  the  mean  value  of  Ji,  for 
artillery  projectiles,  may  be  taken  =  0.0085. 

For  the  resistance  to  solid  shot,  r  =  1427  feet ;  for  shells,  r  =  2735  feet 

The  lose  ofvtlotity,  by  the  resistance  of  the  air,  in  any  mall  distance  x,  will 
be  expressed  by 

4KD v         t  ) 

This  formula  may  be  used  in  experiments  with  the  ballistic  pendulum,  for 
computing  the  velocity  lost  by  the  ball  in  passing  from  the  gun  to  the  pendulum 


Final  velocity  of  descent  in  the  air. 

The  velocity  of  a  projectile  diminishes  from  the  commencement  of  its  flight 

to  a  point  a  little  beyond  the  summit  of  (he  trajectory  ;  it  then  increases  to  a 

certain  limit,  dependent  on  the  diameter  and  density  of  the  ball.    The  final 

velocity  is  given  by  the  equation 

_  4  R  D 


-0+t)-W 


Sbot. 

Shells. 

Calibre... 

42 

34 

13 

IS 

G 

13-in. 

10-in. 

8-in. 

24-pdr 

Final  velocity  of  J 
descent  in  feet  [ 
per  second. . .  ) 

4S5 

455 

435 

410 

360 

585 

505 

445 

375 

213 
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General  Formula  for  computing  the  Initial  Velocity  of  a  Ball 

|      $      '      M           C*  —  R* 
C=>      — -|0g.__a  . 

-Njm  +  J^        *  C 

In  which  y,  is  the  initial  velocity  of  the  ball. 

C,  the  radius  of  Ihe  bore. 

H,  the  radius  of  the  ball. 

m,  the  weight  of  Su  1  i;iL I .  wiili    lie  wad, or  sabot, dec,  used  in londinf 

f,  Ihe  weight  of  the  charge  of  powder. 

JH,  the  weight  of  powder  (loose)  which  would  fill  the  bore  of  Iht  go. 

Log.  the  «ommon  logarithms. 

y  and  A,  co -efficients,  depending  on  the  nature  of  ordnance  and  lit 
quality  of  the  powder  used;  to  be  dvUtnfiw  A  <xp(  ilminially  by  means  of  sum 
known  velocity,  nnd  given  difference  of  windage. 

&  may  pi-oljahly,  wiijimit  s<-:isililn  error,  be  regarded  as  constant  for  the  sine 
quality  of  powder,  though  used  in  different  kinds  of  ordnance ;  but  the  iiht 
of  >  should  be  computed  from  the  known  velocity  in  a  case  approaching  neuat 
to  that  to  which  the  formula  is  to  be  applied. 
Inordinary  cases  of  windage,  ( Ff")  we  may  consider -^ =    —      . = —. 

According;  to  the  experiments  made  with  the  ballistic  pendulum  at  Wash- 
ington Arsenal,  the  mean  values  of  the  co-efficienta  >  and  A,  for  Du  pants 
powder,  in  guns  of  various  calibres,  (from  6-pounder  to  32-pounderT)  are: 
>  =  3500  feet;  a  =  3900  feet. 

The  above  formula;,  for  the  resistance  of  the  air  and  For  the  initial  velocity, 
are  obtained  from  the  "Train' de  Bolistique,  par  Did  ion,  1648;"  a  work  which 
may  be  consulted  for  a  full  discussion  of  the  theory  of  the  motion  of  projectiles, 
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Moveable  pullet.  The  power  is  to  the  weight,  as  the  radius  of  the  pulley  is 
to  the  chord  of  the  arc  enveloped  by  the  rope.  t 

10  T 

The  pressure  on  the  fixed  end  of  the  rope  is  equal  to  the  power :  P  =  Q==  -^— . 

In  a  system  of  n  moveable  pulleys,  the  power  is  to  the  weight,  as  the  product 
of  the  radii  of  the  pulleys  is  to  the  product  of  the  chords  of  the  arcs  enveloped 

by  the  rope:  P  =  «.  ^^  "%. 

w 
If  the  ropes  are  parallel,  c  =  2r,  and  P  =  ^j-. 

Block  and  tackle.  The  power  is  equal .  to  the  weight  divided  by  the  num- 
ber of  ropes  attached  to  the  lower  block,  or  by  twice  the  number  of  rising  pulleys. 

Wheel  and  axle.  The  power  is  to  the  weight,  as  the  radius  r,  of  the  axle,  ia 
to  the  radius  R,  of  the  wheel. 

p_u,r 
*~~R' 

System  of  wheels  and  pinions.    The  power  is  to  the  weight,  as  the  product 

of  the  radii,  (or  number  of  teeth,)  r,  r',  r",  &c,  of  the  pinions  is  to  the  product 

of  the  radii,  (or  number  of  teeth,)  Ry  R',  R",  &c,  of  the  wheels  : 

r  r>  r"  . . . . 

P  =  10  > 

RR'Rn.... 

Inclined  plane.    If  the  direction  of  the  power  is  horizontal,  the  power  is  to 

*  AM    ft 

the  weight,  as  the  height  of  the  plane  h  is  to  its  base  b.        P  =  — — . 

b 

PI      v>l 

The  pressure  on  the  plane,  Q  =  —  =  —  j  I  being  the  length  of  the  plane. 

n  b 

If  the  direction  of  the  power  is  parallel  to  the  plane,  the  power  is  to  the 

2 

I 


10  h 

weight  as  the  height  of  the  plane  to  its  length.      P=  —p.     The  pressure  on 


.       .        ^      Pb       wb 
the  plane,  Q  =  —  =  — . 
h  I 

Screw.    The  power,  applied  perpendicular  to  the  axis,  is  to  the  weight,  as  the 

pitch  of  the  screw  s,  or  the  distance  between  two  threads,  is  to  the  circumference 

described  by  the  point  to  which  the  power  is  applied.    Thus,  if  the  power  is 

applied  by  means  of  a  lever  I. 

P=   w  s 


2v  I 

Wedge.    The  power  is  to  the  resistance  acting  perpendicularly  on  each  side 

of  the  wedge,  as  the  thickness  of  the  back  of  the  wedge  is  to  the  length  of  the 

side. 

28 
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Balahci.  The  common  balance  ii  a  simple  lever,  the  arm*  of  which  tit 
equal.  If  the  balance  is  not  accurate,  the  true  weight  of  a  body  ma;  be  found, 
by  taking  the  square  root  of  the  product  of  the  weights,  which  counlerpoin  it 
successively  ineAch  scale.  A  better  and  more  convenient  method  of  eliminate,; 
the  error  of  a  balance,  is  to  place  the  body  in  one  scale  and  counterpoise  it  by  I 
any  weights  in  the  opposite  scale  ;  then  remove  the  body  And  replace  it  by 
known  weights,  until  the  equilibrium  is  again  restored.  The  sum  of  it 
latter  weights  will  be  that  of  the  body  required. 

Friction. 

In  the  foregoing  conditions  of  equilibrium  of  machines,  no  account  is  taken  i 
the  resistance  caused  by  friction,  and  by  the  stiffness  of  ropes,  chains,  Ac. 

Numerous  experiments  on  friction  have  been  made  in  France  by  M.  Morn. 
from  which  the  following  general  results  are  obtained  ; 

1.  The  friction  of  any  two  bodies  in  motion  is  proportional  to  the  pressure. 
whether  thesurfaces  are  dry  or  covered  with  an  unguent.  The  ratio  between  the 
pressure  and  the  friction  is  called  the  eo-effiaaU  offrittum. 

&.  The  amount  of  friction  is  independent  of  the  surface  of  contact  and  of  u« 
velocity  of  (he  motion.  It  depends  only  on  the  pressure,  the  nature  of  the  surfaces 
in  contact,  and  the  kind  of  unguent  interposed. 

3.  In  general,  friction  is  leas  between  bodies  of  different  kinds,  than  betwen 
those  of  the  same  kind. 

4.  When  two  surfaces  have  been  long  in  contact  at  rest,  an  adhesion  taku 
place  between  them,  the  force  of  which  is  proportional  to  the  extent  of  the  sur- 
face of  contact,  and  independent  of  the  pressure. 

5.  When  a  continuous  stratum  of  an  unguent  is  constantly  interposed  be- 
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MATHEMATICAL  FORMULA  AND  DATA. 

Mensuration. 
Lines. 

Circle.    Ratio  of  circumference  to  diameter,  v  =  3. 1415926536  =   H4  nearly. 

air  r 
Length  of  an  arc  —  -7577 ;  r  being  the  radius  of  the  circle,  and  a  the  nutrt- 

180 

ber  of  degrees  in  the  arc;  or,  nearly  =*  — - — ;  c  being  the  chord  of  the 

arc,  and  c'  the  chord  of  half  the  arc,  which  is  =s  ^  \  c8  -|-  versine3. 

Length  of  1  degree  =0.0174533;  radius  being  1. 
Length  of  1  minute  =  0.0002909. 
Length  of  1  second  ==  0.0000048. 

Ellipse.  Circumference  =  -J-JM  a*  \/  g  (a*  +  ft8),  nearly ;  a  and  6  being 
the  axes. 

Parabola  :  Length  of  an  arc,  commencing  at  the  vertex,  =\/  (  — —  4.  \/  ft  ) 

nearly ;  a  being  the  abscissa,  and  b  the  ordinate. 

Surfaces. 
Triangle.    Half  the  base  X  tne  height ;  or  half  the  product  of  two  sides  X 
the  sine  of  the  included  angle,  (5  a  6      '     )  ;  or,  \/  s  (s  —  a)  (s  —  b)  (s  —  c)  ; 

MX 

a  -\-  b  -\-  c. 
«,  6,  c  being  the  sides,  and  s  = 

Parallelogram.    The  base  X  tne  height. 
Trapezoid.     Half  the  sum  of  the  parallel  side3  X  tne  height. 
Any  Quadrilateral.    Half  the  product  of  the  diagonals  X  toe  9ine  °f  their 
angle. 

Any  irregular  plane  figure  bounded  by  curves.  Divide  the  figure  into  any  even 
number  of  parts  by  parallel  equidistant  ordinates;  let  a  be  the  sum  of  the  first 
and  last  ordinates,  b  the  sum  of  the  even  ordinates,  c  that  of  the  odd  ones,  except 
the  first  and  last;  d  the  common  distance  between  them;  then  will  the 
area  =  £  d  (a  +  4  b  -f  2  c).     Five  ordinates  will  generally  be  found  sufficient. 

Circle,    n  r2 ;  or  diam.2  X  «7854  \  or»  circum.2  X  .07958. 

r  a 
Circular  sector,   — ;  a  being  the  length  of  the  arc  in  linear  measure. 
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CnWsr  Jfi*.     The  difference  between  the  sector,  and  the  triangle  forma! 

by  tnecnrdand.tt(er»dit;or - — ;  or  nearly—  .4  b  (e  -f   $\Zje*+^): 

c  bung  (ha  cord  and  •  the  versed  sine, 

BtWfi.      .7854  ■*;  o  and  b  being  the  nxea. 

JVsiiU.      i  a  *  ;  a  being  the  abscissa,  and  •  the  double  ordinate. 

flight  jn-inai  *r  npftarfrr.     Carved  surface  =  height  X  perimeter  of  base. 

BigktpfHmidtramt.     Half  the  slant  height  X  perimeter  of  base. 

flurtu  if  a  rtg*i  prim  or  cylinder.  The  perimeter  of  the  base  multiplM 
by  the  distance  from  the  centre  of  gravity  of  the  upper  section  to  Ibe  base.  If 
the  prism  or  cylinder  is  oblique,  multiply  ihis  product  by  the  nine  of  tbe  aogfe 
of  inclination. 

frmrnw  <f  a  right  pyramid  or  cm*.  The  slant  height  X  half  the  sum  of  the 
perimeters  of  the  two  ends. 

SjaWe.     4rr'|  or,  diam.  X  circum. ;  or,  diam.»  X  3-1416 

Sfkcricul  :mc  or  segment.  2  x  r  h ;  or,  the  height  of  the  zone  or  segment 
multiplied  by  the  circumference  of  the  sphere. 

Omdar  (scadfe.  2  b-  fr  t  —  a  Vr"  —  i  t1)  1  «  beifg  **  length  of  the  art, 
and  e  tta  chord,  or  tbe  length  of  the  spindle. 


SfktriaA  tnmgk.     *  rs  - 


9  being  the  sum  of  the  three  angles 


180°      ' 

2  w  r  I ,  or,  the  length  of  the  generating  e 
multiplied  by  the  circumference  described  by  its  centre  of  gravity. 


Table  of  Regular  Polygons. 
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The  column  of  areas,  in  the  foregoing  table,  gives  the  number  by  which  the 
square  of  the  side  is  to  be  multiplied,  to  find  the  area  of  the  polygon. 

The  next  column  gives  the  multiplier  for  the  side  of  a  polygon,  to  find  the  radius 
of  the  circumscribing  circle. 

The  last  column  gives  the  multiplier  for  the  radius  of  a  circle,  to  find  the  side 
of  the  inscribed  polygon. 
Solids. 

Prism  or  cylinder.    Area  of  base  multiplied  by  the  height. 

Pyramid  or  cone.    Area  of  base  multiplied  by  one-third  of  the  height. 

Frustum  of  a  pyramid  or  cone.  £  h  (B  4-  b  +  \Z~7T&)  ;  h  being  the  height; 
B  and  6  the  areas  of  the  two  ends.    Or,  for  a  conic  frustum  : 

(Z)3  — d3\ 
— — — —  1 ;  D  and  d  being  the  diameters  of  the  two  ends . 

Frustum  of  a  right  triangular  prism.    The  base  XH^  +  ^'  +  H"). 

Frustum  of  any  right  prism.  The  base  multiplied  by  its  distance  from  the 
centre  of  gravity  of  the  section. 

Cylindrical  segment,  contained  between  the  base  and  an  oblique  plane  passing 
through  a  diameter  of  the  base :  two-thirds  of  the  height  multiplied  by  the 
great  triangular  section  ;  or  £  r  ft2 ;  r  being  the  radius  of  the  base,  and  h  the 
area  of  the  height. 

4  ft-  ?*3 

Sphere.    — - — ;  or,  .5236  d3 ;  r  being  the  radius  and  d  the  diameter. 
o 

IT  h 

Spherical  segment.     £  w  &2  (3  r — h)  =  -^-  (  3  6*  -j-  h2 );  b  being  the  radius  of 

6 

the  base,  h,  the  height  of  the  segment,  and  r  the  radius  of  the  sphere. 

^  =  0.5236. 
o  * 

5r  h 
Spherical  zone.    -^-  (3  B2  -f  3  62  +  A2)  ;  B,  b  being  the  radii  of  the  bases. 

6 

Spherical  sector,     ^r  X  the  surface  of  the  segment  or  zone,  or,  §  n  r2  h. 

*  ir  a*b 

Ellipsoid.    — - — ;  a  being  the  revolving  diameter  and  6  the  axis  of  revolution. 
6 

Paraboloid.    Half  the  area  of  the  base  multiplied  by  the  height. 

Circular  spindle,  tt  (£  c3  —  2  *  \/  r* J  c*  )>  *  being  the  area  of  the  revolv- 
ing segment  and  c  its  chord. 

Any  solid  of  revolution.  2*  r  s;  or,  the  area  of  the  generating  surface  multi- 
plied by  the  circumference  described  by  its  centre  of  gravity. 

Jlny  irregular  solid,  bounded  by  a  curved  surface.  Use  the  rule  for  finding  the 
area  of  an  irregular  plane  figure,  substituting  sections  for  ordinates. 
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Cat  gttging.     1. —  By  the  preceding  rule: 

The  content  of  a  cask  =  Jl  I  (d;  4  W  4  AM');  I  being  the  length,  i,  D, 
the  head  and  bung  diameters,  and  Jtf,  a  diameter  midway  between  them,  lit 
measured  in  the  clear,  innde  |n-0. 1309 

The  same  formula  may  be  thus  stated :  i  I  { Jl  +  B  +  C) ;  t  being  the  length: 
.And  B,  the  areas  of  the  head  and  bung  flections ;  and  C,  that  of  the  section 
midway  between  them. 

aContent«ofacaak,ne«rly,  =  2-.!(2D*+.1p)i  or,  1  X  the  area  of  a  code 

L  A-  .        ■     2»+d 

whoie  diameter  is 


Centres  of  Gravity. 

CirnUar  are.     At  a  distance  from  the  centre  =  — ;  r  being  the  radius,  t  the 
chord,  and  i  the  length  of  the  arc. 

Trimglt.     On  a  line  drawn  from  any  angle  to  the  middle  of  the  opposite  aide, 
at  two-thirds  of  the  distance  from  the  angle  to  the  aide. 

Trupami.     On  a  line  a  joining  the  middle  points  of  the  two  parallel  aidea,B,t; 

_      »  /B+  9t\  * 

distance  from  B  =  -^-  (  — — —  1 

Stmiardt.    Distance  from  the  ct 
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Solid*. 

Prism  or  cylinder.  At  the  middle  of  the  line  joining  the  centres  of  gravity  of 
the  two  ends. 

Pyramid  or  cone.  The  distance  from  the  base  is  one-fourth  of  the  line  joining 
the  vertex  with  the  centre  of  gravity  of  the  base.. 

Frustum  of  a  cone.    Distance  Atom  the  centre  of  the  smaller  end  = 

«fcX(J  +  ry-JlrS    °r-^X     *>Ifir+r*     ^  ^ng  the  height, 
JR  and  r  the  radii  of  the  greater  and  less  ends. 

Distance  from  the  large  end  =  i  h  — =rr ^ 

Spherical  segment-    Distance  from  the  centre  =  — ^ =-~-  =  — — ; 

3  r  —  h  S 

r  being  the  radius  of  the  sphere,  h  the  height  of  the  segment,  and  S  its  solid 

8  r  —  ^  A 

contents.    Distance  from  the  vertex  =  h  — 77 

12r  —  Ah 

Spherical  sector.     Distance  from  the  centre  =  2  (r —  £  A). 

Distance  from  the  vertex  =s:  — ^ 

o 

Hemisphere.  Distance  from  the  centre  =  §  r. 
Paraboloid.  Distance  from  the  vertex  =  §  h. 
Any  system  of  bodies.    Distance  of  the  c6mmon  centre  of  gravity  from  a  given 

plane  = „  ,    _,   ,    __,    ,    _ ;  B,  If.  B"  being  the  masses  or  solid  con- 

r  B  -f  B'  -f  B"  -j-  &c.  .  '     '  & 

tents  of  the  bodies,  and  D,  U,  />'',  the  distances  of  their  respective  centres  of 
gravity  from  the  given  plane. 

Arithmetical  Progression, 

a,  the  first  term ;  d,  the  common  difference  ;  n,  the  number  of  terms ;  J,  the 
nth  term ;  s,  the  sum  of  n  terms. 

J  =  «  +  d(n-l);  s=s^(a  +  l) 

Geometrical  Progression. 
r,  the  common  ratio ;  the  rest  as  above. 

r — 1  r  —  1 


13U&    t? «KK^3KI 


*.  ma.  0±*/-=  ma.  imiXu.  I  eta.*. 
ft  W*»,  fl±tj«  f*  •  M«.  t  ±  «n -  ■  lie.  t_ 
JE.  C»n,  *  ±  *n.  *;  ==  H  ma.  i  '■  ±  *)  eo«.  1  (*  Sr  *J- 


NATUI11I.     SINKS 

AND 

TANGENTS. 

«, 

Table  of 

Natural  Sines  and  Tangents. 

Deg. 

Mm. 

Sine. 

TMgnt 

i  Deg. 

Min.1       Sine. 

Tungent. 

0 

10 

0039089 

mU'iOiO 

12 

30    :    2164396 

2216947 

15 

i«.M3i;:ii 

i.iii43i;34 

1 

45         220G974 

2963769 

30 

!':<f>7:Ji7J 

(ins  72CSI 

13 

00         334951! 

45 

if  KB  K9S 

01:11.1907 

15          2392004 

2354  iM 

__           1 

DO 

om.rj-i 

0174551 

30          2334454 

:>4lHI7f.8 

15 

0319149 

U3l-Ji.ll 

45         2370859 

31 16984 

96 

ii'jii)Ti;:i 

U:Jli!-59 

14 

00         2419219 

2493280 

2 

45 

u:ei53H5 

0305598 

15         24615.13 

2539G76 

BO 

034*195 

03193(19 

30          2503800 

259iil7d 

15 

1(393598 

i)39±iij1 

45          2546019 

3C:i':;.-u 

30 

0436194 

0436609 

15 

00          2588190 

2679493 

45 

U4797HI 

i!i.-:(j:i:ii 

15        9630313 

2726313 

3 

00 

ll.v>33ii(l 

i)52407d 

30         2672384 

3773345 

15 

o;.<;c:i'K 

(I5li79!l 

45          2714404 

392U393 

30 

iidiiii.-r. 

neiitiii 

16 

00          2756374 

3967454 

45 

iiC5i:;;ji 

in:r,.',-i.i5 

15         2798290 

3914734 

4 

00 

()G975<;5 

(n;9ll3(!9 

3(1         2340153 

2903135 

IS 

(1741  Ilia 

0743138 

45         2881963 

:iuLS9i;.-.* 

■ 

30 

U7'i4591 

0l97()i"< 

17 

00         2923717 

3U5T3U7 

45 

0898989 

ii-:iu!i:ti. 

15         2965416 

3105093 

5 

00 

0871557 

tmmi 

30    1    3007058 

3153998 

15 

09i.j(ni; 

U919S71 

45          3U48643 

331)11135 

30 

0979458 

OSKi'WJU 

18 

00    1    3090170 

32-19197 

45 

IrtOltip] 

1II06947 

15         3131638 

3397505 

C 

00 

UMS38S 

III5KH2 

3(1         3173047 

3343953 

15 

!I)9.-(1C9 

1(19.7178 

45         3214395 

3394543 

30 

1133033 

II3935G 

19 

00          3255682 

3443371.! 

45 

1175374 

1183578 

15    1    3296906 

3193151; 

i    7 

00 

3'>l.-fi!l3 

lft!7f-4U 

30         3338069 

3541  ISO 

15 

1201990 

1372IGL 

45    1    3379167 

35911367 

30 

13(153(13 

1316535 

20 

00         3420201 

3639702 

45 

I34n.HO 

1360941) 

15         3461171 

■.mwr, 

e 

00 

11 19 1731 

1 4054UH 

30         3502074 

3738817 

15 

1431926 

1419931 

45         3542910 

378^061 

30 

14791)94 

J4945IU 

21 

00    1    3583679 

3838640 

45 

1531331 

1539117 

15    1    3624380 

3"*797 

9 

00 

i5G4315 

1593944 

30    1    3665012 

3939105 

15 

l«N74i!B 

mvm 

45         3705574 

3>H595 

30 

105(1176 

1073426 

22 

00     |     3746066 

4i.i;i)263 

45 

Hi!i:i495 

1718314 

15 

:nsujfC 

4(191108 

10 

00 

1 736482 

l7i;:.!:J70 

30 

3936934 

4 143 136 

15 

1779435 

I8u8295 

45 

3867110 

4193348 

30 

1933355 

195339(1 

23 

00 

3907311 

4244748 

45 

IfiCVJIU 

1998559 

15 

3947439 

439<i:irw 

11 

00 

lyf.i-jiton 

1913803 

30 

3987491 

4348124 

15 

i:ir,n:n.:.i 

1999)34 

45 

4027467 

4400105 

30 

1993(179 

31134533 

34 

00     1    4067366 

44523.97 

■."Uillli 

r;ii-i.ii:iu:i 

15         4107189 

451)1(173 

12 

00 

2979117 

■JI.-J.75CC 

30    .'    4146932 

15573113 

15 

2121777 

9171313 

45         «9»S3S\ 

W.W- 

\ 
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Table  of  Natural  Sines  and  Tangents — Continued. 


Dbs. 

Ml,,. 

S]ne. 

Tai.genl. 

Deg 

Mill. 

Sine. 

Tangent. 

« 

00 

•i-_"ji.;i-:> 

4GG3077 

50 

00 

7660444 

11917536 

30 

43051 1 1 

47(19755 

30 

771G246 

13130970 

36 

00 

.1.183711 

4*77326 

51 

00 

7771460 

mi-«:-> 

31) 

4411197s 

49-5*16 

30 

!?->m-2 

1257172:1 

27 

00 

4539WI5 

r,i.i:i.«.7J 

00 

7S801"* 

127991K 

3D 

46174*1 

,V->U5C71 

30 

7033533 

I303-J5-S 

as 

00 

40471(1 

53 1 7004 

53 

00 

79.iTi3.55 

Kt2T(Hi- 

30 

47715«H 

5-1-056" 

30 

su3.i,-.i.;;i 

V.tblVJZi 

39 

DC 

4?4SWf.; 

5543091 

54 

00 

809017O 

]37t>:fci.< 

30 

4i!J4i:i(i 

565772* 

30 

91*1155 

1 40194-:! 

an 

00 

500'HM.Ifl 

5773503 

55 

00 

8191520 

142-14-" 

30 

5075  J>-4 

5*9045n 

30 

W112(i2 

1-1 55W 

31 

00 

51 50:)-.  1 

mHi,-.i.;,.,i: 

56 

00 

*2'.t037lj 

1 4-25(1  Ul 

30 

sa-Miisi; 

filsWUUH 

30 

S33*~5S 

15UP35-, 

33 

00 

5-):ii:).i 

6u4.-:li94 

57 

00 

$3*G?I.K; 

1539?65« 

:io 

5:i;-jiiiiij 

637U7n3 

30 

84339 1 4 

]5ii:n:-;,i; 

33 

DO 

5-11639U 

fj4!N07(i 

58 

00 

84*1481 

HlOOWv 

30 

55193711 

C6i**>« 

30 

a^M>2 

] 631-511 

34 

00 

ftMlHI 

(1745U-5 

S9 

00 

8571673 

ltsuj'jT'j; 

30 

sfii;4oid 

6*72*10 

30 

86 1 6292 

lt;97ii'!JI 

95 

00 

5;  357111 

7002(17.5 

CO 

00 

Slillll:.'.'.-! 

1732H5'.'- 

30 

5.-u7i.i:tM 

7132931 

00 

8746197 

1*0404.- 

36 

00 

5877*53 

7J(;:.4LV, 

63 

00 

8839476 

l*-o72H; 

30 

5<!48:J'>- 

739961 1 

00 

8910illi.-, 

!:n;2i  l"-" 

.'IT 

00 

cuiMirni 

75:1554 1 

G4 

00 

8987910 

2o5W> 

30 

6087GI4 

7G7:B7U 

05 

00 

91X1.107* 

2 144. m»1l 

38 

00 

615tiG]5 

7*12*50 

66 

00 

9135455 

22100311- 

30 

6-!:!!,]  U\ 

79543551 

67 

00 

920.-.IM9 

ii  5.7-5:!  ( 

39 

00 

iat:.MJ1 

8097*4(1 

68 

00 

92718:19 

247511-6! 

30 

i;:it.i07-L' 

i5'J4:t:tfi4 

69 

00 

9335*0) 

■jiii  i;,u-'i : 

« 

00 

64d7S7« 

?:i[)iis!tti 

70 

00 

'xv.mnG 

27474774 

30 

')4:>14-i, 

^iJIISDT 

71 

00 

94551-6 

-J:>ru  ■:'..■■ 

AREAS    AND   CUICI'MFEREKCIS 

OF    CIRCLES 

Diameter 

Am. 

Circum. 

Diameter. 

Area. 

Circum. 

0. 

0. 

0.' 

6 

38.27-1 

18.349 

.135 

.012 

.393 

135 

29.464 

19.242 

.25 

.(149 

.785 

25 

so.eeo 

19.635 

.375 

1.178 

375 

31.919 

20.027 

.5 

.196 

1.571 

5 

33.183 

30.420 

.625 

.307 

1.963 

625 

34.471 

20.813 

.75 

.412 

3.356 

75 

35.7C5 

21.205 

.875 
1. 

.601 
.735 

2.749 
3.143 

7 

B75 

37.133 
38.484 

21 .598 
31.99-1 

.135 

SM 

3.534 

135 

39.871 

32.383 

.25 

1.227 

3.927 

95 

41.382 

22.776 

.375 
.5 

1.485 
1.767 

4.320 
4.712 

375 
G 

42.718 
44.179 

23.169 
23.562 

.635 

3.074 

5.105 

625 

45.663 

33.954 

.75 

2.405 

5.498 

75 

47 . 173 

24.347 

.875 
3. 

2.761 
3.112 

5.891 

8 

875 

48.707 
50.265 

34.740 
35.139 

.135 

3.547 

6^676 

125 

51.848 

25.515 

.25 

3.976 

7.069 

25 

53.456 

25.918 

.375 

.5 

4.43(1 
4.909 

7.461 
7.854 

375 
5 

55.088 
56.746 

26.310 
26.703 

.625 

5.413 

8.347 

625 

58.426 

27.096 

.75 

5.940 

8. 639 

75 

60.132 

27.489 

.875 
3. 

6.492 
7.069 

9.033 

9.425 

9 

675 

61.862 
63.617 

37.881 
28.374 

.135 

7.670 

9.818 

135 

65.396 

3B.662 

.25 

8.296 

10.310 

95 

67.200 

29.060 

.375 
.5 

8.946 
9.621 

10.602 
10.995 

375 
5 

69.029 
70.883 

29.452 
39.845 

.635 

10.320 

11.388 

635 

73.753 

30.237 

.75 

11.045 

11.781 

75 

74.662 

30.630 

.875 

11.793 

12.173 

875 

76.588 

31.033 

4. 

12.566 

12.566 

10 

78.540 

31.416 

.125 

13.364 

12.959 

135 

80.515 

31.B08 

.35 

14.186 

13.351 

25 

32.516 

32.201 

.375 

13-744 

375 

84.540 

33.594 

.5 

15.904 

14.137 

5 

86.590 

32.987 

.635 

16.800 

14.539 

635 

88.664 

33.379 

.75 

17.720 

14.922 

75 

90.762 

33.772 

.875 

18.665 

15.315 

875 

92.885 

34.164 

5. 

19.635 

15.708 

1! 

95.033 

34.553 

.135 

20.629 

16.100 

136 

97! 205 

34.950 

.25 

21.647 

16.493 

25 

99.402 

35.343 

.375 
.5 

22.690 
23.758 

17.WB 

375 
5 

101.623 
103.869 

35.735 
36.198 

.635 

24.850 

17.671 

635 

106.139 

36.521 

.75 

25.967 

18.064 

75 

108.434 

36.913 

.875 

27.108 

16*457 

875 

110.753 

37.306 
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DiameTti'. 

a™,. 

Cireum.       Dia 

neter. 

Area. 

Cireum. 

13. 

113.097 

37.699        18 

254.47 

56.55 

.136 

115.4GG 

38.091 

125 

358.02 

56.94 

.25 

117.853 

38.484     ! 

25 

261.59 

57.33 

.375 

130.276 

38.877 

375 

265.18 

57.73 

.5 

132.718 

39.270 

5 

268.80 

58,12    ■ 

125.184 

39.662 

635 

272.45 

5S.51    1 

.75 

127.676 

40.055 

75 

276.12 

58.90 

.875 

130.192 

40.448 

875 

279.81 

59.3d 

13. 

132.73 

40.84          19 

283.53 

50.69    I 

135 

135.30 

41.23 

125 

287.27 

60.08 

.25 

J  37. 99 

41.63      1 

25 

291.04 

60.48 

.375 

140.50 

42.02 

375 

294.83 

60.87 

.5 

143.14 

43.41      1 

5 

398.65 

61.26 

.625 

145.80 

42.80       | 

635 

302.49 

61.65 

.75 

148.49 

43.20 

75 

306.35 

62.05 

.875 

151.30 

43.53 

875 

310.25 

69.44 

14. 

153.94 

43.98         30 

314.16 

63.83 

.125 

156.70 

44.38      ! 

135 

318.10 

63.23 

.25 

159.48 

44.77      1 

25 

333.06 

63.62 

.375 

162.39 

45.16      , 

375 

326.05 

64.01 

.5 

165.13 

45.55 

5 

330.06 

64.40 

.625 

167.99 

45.95 

635 

334.10 

64.79 

.75 

170.87 

46.34 

75 

338.16 

65.19 

.875 

173.78 

46.73 

875 

342.25 

65.58 

15. 

176.71 

47.12      i   21 

346.36 

65.97 

.135 

179.67 

47.52 

135 

350.50 

66.37 

.25 

182.65 

47.91      ■ 

25 

354.66 

66.76 

.375 

185.66 

48.30 

375 

356.84 

67.15 

.5 

188. 63 

48.69 

5 

363.05 

67.54 

191.75 

49.09 

625 

367 .23 

67.94 

.75 

194.83 

49.48 

75 

371.54 

68.33 

.875 

197 .93 

49.87 

875 

375.83 

68.72 

m[ 

AREAS    AND    CIRCUMFERENCES    OF   CIRCLE 6. 


445 


Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circum. 

24. 

452.39 

75.40 

30. 

706.86 

94.25 

.125 

457.11 

75.79 

.125 

712.76 

94.64 

.25 

461.86 

76.18 

.25 

718.69 

95.03 

.375 

466.64 

76.58 

.375 

724.64 

95.43 

.5 

471.44 

76.97 

.5 

730.62 

95.82 

.625 

476.26 

77.36 

.625 

736.62 

96.21 

.75 

481.11 

77.75 

.75 

742.64 

96.60 

.875 

485.98 

78.15 

.875 

748.69 

97.00 

25. 

490.87 

78.54 

31. 

754.77 

97.39 

.125 

495.80 

78.93 

.125 

760.87 

97.78 

.25 

500.74 

79.33 

.25 

766.99 

98.17 

.375 

505.71 

79.72 

.375 

773.14 

98.57 

.5 

510.71 

80.11 

.5 

779.31 

98.97 

.625 

515.72 

80.50 

.625 

785.51 

99.35 

.75 

520.77 

80.90 

.75* 

791.73 

99.75 

.875 

525.84 

81.29 

.875 

797.98 

100.14 

26. 

530.93 

81.68 

32. 

804.25 

100.53 

.125 

536.05 

82.07 

.125 

810.54 

100.92 

.25 

541.19 

82.47 

.25 

816.86 

101.32 

.375 

546.36 

*.      82.86 

.375 

823.21 

101.71 

.5 

551.55 

83.25 

.5 

829.58 

102.10 

.625 

556.76 

83.64 

.625 

835.97 

102.49 

.75 

562.00 

84.04 

.75 

842.39" 

102.89 

.875 

567.27 

84.43 

.875 

848.83 

103.28 

27. 

572.56 

84.82 

33. 

855.30 

103.67 

.125 

577.87 

85.21 

.125 

861.79 

104.06 

.25 

583.21 

85.61 

.25 

868.30 

104.46 

.375 

588.57 

86.00 

.375 

874.84 

104.85 

.5 

593.96 

86.39 

.5 

881.41 

105.24 

.625 

599.37 

86.79 

.625 

888.00 

105.64 

.75 

604.81 

87.18 

.75 

894.62 

106.03 

.875 

610.27 

87.57 

.875 

901.25 

106.42 

28. 

1        615.75 

87.96 

34. 

907.92 

106.81 

.125 

621.26 

88.36 

.125 

914.61 

107.21 

.25 

626.80 

88.75 

.25 

921.32 

107  .«0 

.375 

632.36 

89.14 

.375 

928.06 

107.99 

.5 

637.94 

89.54 

.5 

934.82 

108.39 

.625 

643.55 

89.93 

.625 

941.60 

108.78 

.75 

649.18 

90.32 

.75 

948.42 

109.17 

.875 

654.84 

90.71 

.875 

955.25 

109.56 

29. 

660.52 

91.11 

35. 

962.11 

109.96 

.125 

666.23 

91.50 

.125 

968.99 

110.35 

.25 

671.96 

91.89 

.25 

975.91 

110.74 

.375 

677.71 

92.28 

.375 

982.84 

111.13 

.5 

683.49 

92.68 

.5 

989.80 

111.53 

.625 

689.30 

93.07 

.625 

996.78 

J 11 .92 

.75 

695.13 

93.46 

.75 

1003.79 

112.31 

.875 

700.98 

93.85 

.875 

1010.80 

112.70 

CHAP.    XV. MISCELLANEOUS   INFORMATION. 


Diameier. 

Are.. 

Circum.       Diumeler. 

a™. 

Ciraim. 

12. 

113.097 

37.699     1  18 

251.17 

56.55 

.125 

115.466 

38.091     1 

135 

258.02 

56.94 

.25 

117.853 

33.184     . 

35 

261.59 

57.33 

.375 

130.376 

38.877 

375 

265.18 

57.73 

.5 

132.718 

39.270 

5 

58.12    | 

.635 

135.184 

39.G62 

635 

272.45 

53.51 

.75 

137.676 

10. 055 

75 

276.12 

58.90 

.875 

130.193 

40.148 

875 

279.81 

59.30    ' 

13. 

133.73 

40.81          19 

283.53 

59.69 

125 

135.31) 

41.23 

125 

287.27 

60.08 

.35 

137. B9 

11.63 

36 

291.04 

60.43 

.375 

140.50 

43.03 

375 

231. S3 

60.87 

.5 

143.14 

12.41      ; 

S 

298.65 

61.36 

.635 

145.80 

12.80 

302.49 

61.65 

.75 

148.49 

13.30 

75 

306.35 

62.05 

.875 

151.20 

43.59 

B75 

310.35 

63.14 

14.. 

153.91 

43.98      ,   20 

311.16 

62.83 

.135 

156.70 

11.38 

135 

318.10 

63.23 

.35 

159.18 

41.77 

35 

322.06 

63.63     . 

.375 

163.39 

15.16 

375 

326.05 

64.01 

.5 

165.13 

15.55 

5 

330.06 

61.40 

.635 

167.99 

15.95      1 

625 

334.10 

61.79 

.75 

170.87 

46.31 

75 

338.16 

65.19 

.875 

173.78 

46.73 

875 

342.25 

65.53 

15. 

176.71 

47.13      !   21 

316.36 

65.97 

.135 

179.67 

47.53      1 

135 

350.50 

66.37 

.35 

183.65 

47.91 

25 

351.66 

66.76 

.375 

185.66 

48.30 

375 

35S.84 

67.15 

.5 

188.63 

18.69 

5 

363.05 

67.54 

.635 

191.75 

19.09 

635 

367.38 

67.94 

.75 

194.83 

19.18 

75 

371.54 

68.33 

.875 

197 .93 

49.87 

875 

375.83 

68.73 

HH 

AREAS    AND    CIRCUMFERENCES    OF   CIRCLE^. 


445 


Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circum. 

24. 

452.39 

75.40 

30. 

706.86 

94.25 

.125 

457.11 

75.79 

.125 

712.76 

94.64 

.25 

461.86 

76.18 

.25 

718.69 

95.03 

.375 

466.64 

76.58 

.375 

724.64 

95.43 

.5 

471.44 

76.97 

.5 

730.62 

95.82 

.625 

476.26 

77.36 

.625 

736.62 

96.21 

.75 

481.11 

77.75 

.75 

742.64 

96.60 

.875 

485.98 

78.15 

.875 

748.69 

97.00 

25. 

490.87 

78.54 

31. 

754.77 

97.39 

.125 

495.80 

78.93 

.125 

760.87 

97.78 

.25 

500.74 

79.33 

.25 

766.99 

98.17 

.375 

505.71 

79.72 

.375 

773.14 

98.57 

.5 

510.71 

80.11 

.5 

779.31 

98.97 

.625 

515.72 

80.50 

.625 

785.51 

99.35 

.75 

520.77 

80.90 

.75* 

791.73 

99.75 

.875, 

525.84 

81.29 

.875 

797.98 

100.14 

26. 

530.93 

81.68 

32. 

804.25 

100.53 

.125 

536.05 

82.07 

.125 

810.54 

100.92 

.25 

541.19 

82.47 

.25 

816.86 

101.32 

.375 

546.36 

*.      82.86 

.375 

823.21 

101.71 

.5 

551.55 

83.25 

.5 

829.58 

102.10 

.625 

556.76 

83.64 

.625 

835.97 

102.49 

.75 

562.00 

84.04 

.75 

842.39' 

102.89 

.875 

567.27 

84.43 

.875 

848.83 

103.28 

27. 

572.56 

84.82 

33. 

855.30 

103.67 

.125 

577.87 

85.21 

.125 

861.79 

104.06 

.25 

583.21 

85.61 

.25 

868.30 

104.46 

.375 

588.57 

86.00 

.375 

874.84 

104.85 

.5 

593.96 

86.39 

.5 

881.41 

105.24 

.625 

599.37 

86.79 

.625 

888.00 

105.64 

.75 

604.81 

87.18 

.75 

894.62 

106.03 

.875 

610.27 

87.57 

.875 

901.25 

106.42 

28. 

615.75 

87.96 

34. 

907.92 

106.81 

.125 

621.26 

88.36 

.125 

914.61 

107.21 

.25 

626.80 

88.75 

.25 

921.32 

107  .«0 

.375 

632.36 

89.14 

.375 

928.06 

107.99 

.5 

637.94 

89.54 

.5 

934.82 

108.39 

.625 

643.55 

89.93 

.625 

941.60 

108.78 

.75 

649.18 

90.32 

.75 

948.42 

109.17 

.875 

654.84 

90.71 

.875 

955.25 

109.56 

29. 

660.52 

91.11 

35. 

962.11 

109.96 

.125 

666.23 

91.50 

.125 

968.99 

110.35 

.25 

671.96 

91.89 

.25 

975.91 

110.74 

.375 

677.71 

92.28 

.375 

982.84 

111.13 

.5 

683.49 

92.68 

.5 

989.80 

111.53 

.625 

689.30 

93.07 

.625 

996.78 

111.92 

.75 

695.13 

93.46 

.75 

1003.79 

112.31 

.875 

700.98 

93.85 

.875 

1010.80 

112.70 

-J75 

MK.t» 

«*J5 

-35 

MM-* 

3l: 

A 

— ^~ 

iH.r 

1      ■* 

*— *  " 

rai 

ii« 

USjK 

jm 

I4ZTJ 

au 

JB 

MM.  73 

IL5.C 

-J5 

[435-4 

ou 

<'■ 

MS7.JS 

UA-35 

xs 

:**i? 

sbj 

W. 

J4C5.J 

1M.2 

a. 

1*5*--* 

I3S.1 

.» 

WSJ 

IK.C 

I4CV-C 

lb; 

•» 

vm* 

\r.A 

-35 

M53L1 

:*..' 

-3M 

vm.\ 

117.4 

-T5 

1477 -*> 

->.  . 

.» 

IW-i 

117. r 

.5 

I4B6-S 

at: 

.as 

IMM 

ii-  i 

I4M-7 

I3C-I 

.» 

11M.3 

■  ».« 

.75 

15B-3 

IX.t 

4M 

IW.1 

!».* 

SS 

1511-9 

_t:  - 

M. 

tm.i 

119.4 

44. 

1534.5 

LS.i 

JM 

nil  « 

U»-3 

.135 

liS  3 

laii 

5 

ii».  i 

1».3 

.35 

1537.5 

13M 

.37* 

1I56.6 

IS»-6 

.375 

IMM 

1*.J 

■S 

11*4.3 

131.0 

.5 

1555.3 

I3S.T 

.•S3 

1171 .7 

121-3 

.eas 

1564 -ft 

:•»  j 

i       .« 

1 179.1 

131.7 

.75 

1573.8 

146* 

1      .9K 

IIW.» 

1B.1 

.§75 

HM 

141.4 

». 

11*4.6 

193-S 

45. 

1594.4 

141.4 

1       .l» 

199.3 

131.9 

.135 

1599.3 

141-? 

1      •» 

I3K>.» 

123.3 

.35 

1606.3 

143.3 

,375 

1317.7 

123-7 

.375 

1617.0 

1*4.S 

•* 

122S.4 

134.1 

.5 

1636.0 

143.9 

.«.'. 

1333.3 

134.5 

.635 

1634.9 

145.3 

1       ,» 

1241.0 

124.9 

.75 

1643.9    | 

143.7 

.875 

13*8.8 

125.3 

.875 

1653.9    1 

1*4.1 

^■| 

AREAS  AND  CIRCUMFERENCES   OF  CHICLES. 

HI 

DinmcJfr. 

Are.. 

Circuit). 

Diameter. 

Are.. 

Circum. 

48. 

1309.6 

150.8 

54. 

3290.2 

169.6 

.125 

1819.0 

151.2 

.125 

2300.8 

no!o 

.25 

1828.5 

151.6 

.35 

2311.5 

170.4 

.375 

1837.9 

152.0 

.375 

2322.1 

170.8 

.5 

1847.5 

153.4 

.5 

2333.8 

171.2 

.635 

1857.0 

152.8 

.625 

3343-5 

171.6 

.75 

1S6G.5 

153.2 

.75 

2354.3 

172.0 

.875 

1876.1 

153.5 

.875 

3365.0 

172.3 

49. 

1885.7 

153.9 

55. 

2375.8 

172.8 

.135 

1895.4 

154.3 

.135 

2386.6 

173.1 

.35 

1905.0 

154.7 

.35 

2397.5 

173.6 

.375 

1914.7 

155.1 

.375 

2408.3 

173.9 

.5 

1924.4 

155.5 

.5 

24)9.2 

174.4 

.625 

1934.1 

155.9 

.635 

3430.1 

174.7 

.75 

19-13.9 

156.3 

.75 

3441.0 

175.1 

.875 

1953.7 

156.7 

.875 

2152.0 

175.5 

30. 

1963.5 

157.1 

56. 

3463.0 

175.9 

.125 

1973.3 

157.4 

.125 

2474.0 

176.3 

.25 

1983.2 

158.0 

.35 

2485.0 

176.7 

.375 

1993.0 

158.3 

.375 

2496.1 

177.1 

, 

.5 

3003.0 

158.7 

.5 

2507 .2 

177.5 

.625 

3013.8 

159.0 

.635 

2518.2 

177.8 

.75 

■3032.8 

159.4 

.75 

2529.4 

17S.3 

.875 

3033.8 

159.8 

.875 

3540.5 

178.6 

51. 

2042.8 

160.2 
160.6 

57. 

2551.8 

179.1 

.125 

2053.9 

.125 

2563.9 

179.4 

.35 

3063.9 
3072.9 

161.0 

.25 

3571.2 

179.9 

.375 

161.3 

.375 

3585.4 

ISO. 3 

.5 

3083.1 

161.8 

.5 

2.W6.7 

180.6 

.635 

3093.2 

162.1 

.625 

3603.0 

181.0 

.75 

3103.3 

162-6 

.75 

2619 . 4 

181.4 

.875 

3113.5 

162.9 

.875 

2630.7 

181.8 

52. 

2123. 7 

163.4 

58. 

3643.1 

182.3 

.135 

2133.9 

163.7 

.125 

2653.4 

183.6 

.35 

2144.3 

164.1 

.25 

2664.9 

133.0 

.375 

2154.4 

164.5 

.375 

2676.3 

183.3 

.5 

2164.8 

164.9 

.5 

2687.8 

183.8 

.635 

2175.0 

165.3 

.635 

2699.3 

184.1 

.75 

2185.4 

165.7 

.75 

2710.9 

184.6 

.875 

2195.7 

166.1 

.875 

3732.4 

184.9 

53. 

2206.3 

166.5 

59. 

2734.0 

185.4 

.125 

2216. 6 

166.8 

.135 

2745.5 

185.7 

.25 

2237.0 

167.3 

■35 

2757.2 

186.1 

.375 

2237.5 

167.6 

.375 

2768.8 

186.5 

.5 

2248.0 

168.1 

.5 

2780.5 

186.9 

.635 

225B.5 

16S.4 

.625 

2792.2 

187.3 

.75 

2269.0 

168.9 

.75 

2803.9 

187.7 

.875 

2379 .6 

169.2 

.875 

2815,6 

isa.i 

CHAP.  XV.— MISCELLANEOUS    INFORMATION. 


Diameter 

a™. 

Circum.        Dia 

™«r. 

Area. 

|     Ota- 

60. 

2827.4 

188.5        66 

3421.2 

1           207.3 

.135 

3839.3 

188.8 

125 

3434.1 

1           207.7 

.25 

2851.0 

189.3 

35 

3447.3 

308.1 

.375 

2863.8 

189.6 

3T5 

3460.1 

308.5 

.5 

2874.8 

190.1 

5 

3473.2 

208.9 

190.4 

635 

3486.3 

209.3 

.75 

3896.5 

190.9 

75 

3499.4 

209.7 

.875 

2910.0 

191.3 

875 

3512.5 

210.0 

61, 

3923.5 

191.6       67 

3535.6 

210.5 

.135 

3934.4 

193.0 

135 

3538.8 

210.8 

.25 

3946.5 

192.4 

35 

3552.0 

211.3 

.375 

2058.5 

192.8 

375 

3565.2 

311.6 

.5 

3970.6 

103.3 

5 

3578.5 

212.1 

.635 

3982.6 

[93.6 

3591.7 

212.4 

.75 

3994.8 

104.0    ' 

75 

3605.0 

212.8 

.875 

300G.9 

194.3 

875 

3618.3 

313.3 

63. 

3019.1 

194.8        68 

3631.7 

213.6 

.125 

31131.3 

195.1 

135 

3645.0 

214.0 

.25 

3043.5 

195.6 

35 

3658.4 

214.4 

.375 

3055.7 

195.9 

375 

3671.8 

214.8 

.5 

30(58.0 

196.3 

5 

3685.3 

215.2 

.625 

3080.2 

196.7 

635 

215.5 

.75 

3093.6 

197.1 

75 

3712.2 

215.9 

.875 

3I04.B 

197.3 

875 

3735.7 

2IG.3 

63. 

3117.2 

197.9       69 

3739.3 

216.7 

.135 

3139.6 

198.3 

135 

3752.8 

217.1 

.35 

3142.0 

198.7 

35 

3766.4 

317.5 

.375 

3154.4 

199.0 

375 

3780.0 

S17.9 

.5 

3166.9 

199,5 

5 

3793.7 

218.3 

.695 

3170.4 

199.8     1 

635 

3807.3 

218.7 

.75 

3101.9 

200.3     ' 

75 

3821.0 

219.1 

.875 

3204 . 4 

200. 6 

875 

3834.7 

319.5 

■■ 

AREAS    AND    CIRCUMFERENCES 

OF   CIRCLES 

Jiamelar. 

Are.. 

Circum. 

Diameter. 

Area. 

Cireum. 

72. 

4071.5 

33G.3 

78. 

4778.4 

245.0 

.195 

4085.6 

336.5 

.195 

4^93.7 

245.4 

.35 

4099.8 

227.0 

.25 

4809.0 

245.8 

.375 

4114.0 

337.3 

.375 

4834.4 

246.3 

.5 

4138.2 

237.7 

.5 

4839.8 

246.6 

.635 

4143.5 

338.1 

.625 

4855.3 

347.0 

.75 

4156,8 

228.5 

.75 

4870.8 

247.4 

.875 

4171.0 

238.9 

.875 

4886.1 

247.7 

73. 

4185.4 

399.3 

79. 

4901.7 

348.3 

.135 

4190.7 

.135 

4917.2 

248.5 

.35 

4314.1 

230.1 

.25 

4932.7 

249.0 

.375 

4298.5 

230.5 

.375 

4948.3 

249.3 

.5 

4243.9 

330.9 

.5 

4963.9 

349.8. 

.635 

4257.3 

331.3 

.635 

4979.5 

350.1 

.75 

4371.8 

231.7 

.75 

4995.2 

250.5 

.875 

4386.3 

333.0 

.875 

5010.8 

250.9 

74. 

4300.8 

332. E 

80. 

5026.5 

251.3 

.135 

4315.3 

932.8 

.135 

5042.2 

351.7 

.95 

4329.9 

233.3 

.35 

5058.0 

252.1 

.375 

4344.5 

333.6 

.375 

5073.7 

252.5 

.5 

4359.3 

234.0 

.5 

5089.6 

252.9 

.635 

4373.8 

234.4 

.625 

5105.4 

353.3 

.75 

4388.5 

234.8 

.75 

5131.3 

253.7 

.875 

4403.1 

235.2 

.875 

5137.1 

354.1 

75. 

4417.9 

335.6 

81. 

5153.0 

354.5 

.135 

4433.6 

236.0 

.125 

5168.9 

354.9 

.as 

4447.4 

236.4 

.35 

5184.9 

255.3 

.375 

4462.1 

236.7 

.375 

5300.8 

355.  G 

.5 

4477.0 

237.3 

.5 

5216.8 

256.0 

.695 

4491.8 

337.5 

.635 

5332.8 

256.4 

.76 

460B.7 

938.0 

.75 

5248.9 

256.8 

.876 

4621 .5 

338.3 

.875 

5364.9 

257.2 

76. 

4S36.5 

338  8 

S3. 

52&1.0 

257.6 

.105 

4551 . 4 

299.1 

.125 

5397.1 

358.0 

.35 

4566.4 

339.5 

.35 

5313.3 

258.4 

.375 

458 J. 3 

339.9 

.375 

5339,4 

258.8 

.5 

4596.3 

240.3 

.5 

5345.6 

259.3 

.635 

4611.3 

240.7 

.635 

5361.8 

259.6 

.76 

4626.4 

2*1.1 

.75 

5378.1 

260.0 

.875 

4641.5 

241.5 

.875 

5394.3 

260.4 

77, 

4656.6 

241.9 

83' 

5410.6 

260.8 

.195 

467J .7 

342.2 

.135 

542G.9 

261.1 

M 

4086,9 

24S.7 

.25 

5443.3 

261.5 

.375 

4703.1 

243.0 

.376 

5469.6 

261.9 

.5 

4717.3 

343.5 

.5 

5476.0 

2G2.3 

.626 

4732.5 

243.8 

.025 

5492.4 

363.7 

.M 

4747  |f 

244.3 

.75 

5508.8 

3(13.1 

,au 

4763.8 

244.6 

.875 

&5£S.^ 

IS&.'a 

\ 
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CHAP.  XV. — MISCELLANEOUS    INFORMATION. 


Diameter 

a™. 

Circum. 

Diameter 

Area. 

Circum. 

60. 

2827 .4 

188.5 

66. 

3421.2 

207.3 

.125 

2839.2 

188.8 

.125 

3434.1 

207.7 

.25 

2851.0 

189.3 

3447.2 

208.1 

.375 

2862.8 

189.6 

.375 

3460.1 

208.5 

.5 

2874.8 

190.1 

.5 

3473.2 

209.9 

2886.6 

190.4 

.625 

3486 .3 

209.3 

.75 

2898.5 

190.9 

.75 

3499.4 

209.7 

.875 

2910.6 

191.2 

.875 

3512.5 

210.0 

61. 

2922.5 

191.6 

67. 

3525.6 

210.5 

.125 

2934.4 

192.0 

.125 

3538.8 

210.8 

.25 

2946.5 

192.4 

.25 

3552.0 

211.3 

.375 

2958.5 

192.8 

.375 

3565 .2 

211.6 

.5 

2970.6 

193.2 

.5 

3578.5 

212.1 

.625 

2982.6 

193.6 

.625 

3591.7 

212.4 

.75 

2994.8 

194.0 

.75 

3605.0 

212.8 

.875 

3006.9 

194.3 

.875 

3618.3 

213.2 

62. 

3019.1 

194.8 

68. 

3631.7 

213.6 

.125 

31)31.2 

195.1 

.125 

3645.0 

211.0 

.35 

3043.5 

195.6 

.25 

3658.4 

214.4 

.375 

3055.7 

195.9 

.375 

3671.8 

214.8 

.5 

3068.0 

196.3 

.5 

3685.3 

215.2 

.625 

3080.2 

196.7 

.625 

215.5 

.75 

3092.6 

197.1 

.75 

37)2.2 

215.9 

.875 

3104.8 

197.  S 

.875 

3725.7 

216.3 

63. 

3117.2 

197.9 

69. 

3739.3 

216.7 

.125 

3129.6 

198.3 

.125 

3752.8 

217.1 

.25 

3142.0 

198.7 

3766.4 

217.5 

.375 

3154.4 

199.0 

.375 

3780.0 

217.9 

.5 

3166.9 

199.5 

.5 

3793.7 

218.3 

.625 

3179.4 

199.8 

3807.3 

218.7 

.75 

3191.9 

300.3 

.75 

3821.0 

219.1 

.875 

3204.4 

200.6 

.875 

3834.7 

219.5 

HI 

AREAS    1KD    CIRCUMFERENCES 

OF    CIRCLES 

Jiameter. 

An* 

Cii-cum.        Diameicr. 

a™. 

Circum. 

72. 

4071.5 

226.2 

78. 

4778.4 

245,0 

,195 

4(185.6 

226.5 

135 

4193.7 

245.4 

.95 

1099.8 

227.0 

25 

4809.0 

245.8 

.375 

4114.0 

227.3 

IT,-. 

4824.4 

246.2 

.5 

4128.2 

227.7     1 

6 

4839.8 

246.6 

.635 

4142.5 

625 

4855.2 

247.0 

.75 

4156. 8 

228.5 

75 

4870. 8 

247.4 

.875 

4171.0 

228.9 

875 

4886,1 

247.7 

73. 

W8S.  4 

229.3 

79 

4901.7 

248.3 

.125 

4199.7 

229.7 

125 

4317.2 

248.5 

.25 

4214.1 

230.1 

25 

4932.7 

249.0 

.375 

4228.5 

230.5 

375 

4948.3 

249.3 

.5 

4242.9 

230.9 

5 

4963.9 

249.8. 

.625 

4257.3 

231.3 

635 

4979.5 

250.1 

.75 

4271.8 

231.7 

76 

4995.2 

250.5 

.876 

4286.3 

232.0 

875 

5010.8 

250.9 

74. 

4300.8 

232.5 

80 

6026.6 

251.3 

.125 

4315.3 

232.8 

125 

5042.2 

251.7 

.35 

4328.9 

233.3 

25 

5058.0 

352.1 

.375 

4344.5 

233.6 

375 

5073.7 

353.5 

.5 

4359.3 

234.0 

5 

5089.6 

252.9 

.685 

4373.8 

234.4 

G±'i 

5105.4 

253.3 

.76 

4888.5 

234.8 

75 

5121 .2 

253.7 

.875 

4408.1 

336.2 

B75 

5137.1 

254.1 

75. 

4417.9 

335.6 

81 

5153.0 

354.5 

.125 

4432.6 

236.0 

125 

5168.9 

354.9 

.25 

4447.4 

236.4 

25 

5184.9 

255.3 

.375 

4462.1 

236.7 

375 

5300.8 

25fi.6 

.5 

4477.0 

237.2 

5 

5216.8 

256.0 

.626 

4491.8 

237.5 

625 

5232.8 

256.4 

.75 

4506.7 

238.0 

75 

5248.9 

256.8 

.876 

4521.5 

238.3 

875 

5264.9 

257.2 

76. 

4530.5 

338.8    |,  82 

5381.0 

257.6 

125 

4551.4 

339.1 

125 

5297.1 

258.0 

.25 

4566.4 

239.5 

35 

5313.3 

258.4 

.375 

4581.3 

375 

5329.4 

258.8 

.5 

4596.3 

240.3 

5 

5345.6 

359.2 

.6*5 

4611.3 

240.7 

625 

5361.8 

359.6 

.75 

4626.4 

241.1 

75 

5378.1 

260.0 

.875 

4641.5 

341.5 

875 

5394.3 

260.4 

77. 

4656.6 

241.9 

S3 

5410.6 

260.8 

.125 

4671. 7 

242.3 

!■-•;. 

5426.9 

261.1 

.25 

4686,9 

342.7 

25 

5443.3 

261.5 

.375 

4702,1 

243.0 

375 

5459.6 

201.9 

.6 

4717.3 

243.5 

5 

5476.0 

.625 

4732.5 

243.8 

U-J5 

5492.4 

362.7 

.75 

4747 .8 

3*4.3 

75 

5508.8 

263.1 

.815 

476».0 

244.6 

875 

5KB  A 

tM».'a    \ 
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CHAP.  XT. — MISCELLANEOUS    INFORMATION. 


Diameter 

a™. 

Circum. 

lli.'LIU'rilrr 

a™. 

Circa  ra. 

84. 

5541.8 

363.9 

90. 

6361.7 

283.7 

.125 

5558.3 

264.3 

.135 

6379.4 

.35 

5574.8 

364.7 

.25 

383.5 

.375 

5591.3 

265.0 

.375 

6414.8 

383.9 

.5 

5607.9 

365.5 

.5 

6433.6 

284.3 

.635 

5634.5 

265.8 

.635 

6450.4 

284.7 

.75 

564]. a 

266.2 

.75 

6468.2 

385.1 

.875 

5657.8 

266.6 

.875 

6486.0 

385.5 

85. 

5674.5 

267.0 

91. 

6503.9 

285.9 

.135 

5691.2 

267.4 

.125 

6521.7 

386.3 

.25 

5707.9 

.25 

6939 .7 

.375 

5734.6 

268.3 

.375 

6557.6 

287.1 

.    .5 

5741.5 

268.6 

.5 

C575.5 

287.5 

.635 

5758.2 

268.9 

.625 

6593.5 

387.8 

.75 

5775.1 

269.4 

.75 

6611.5 

388. a 

.875 

5791.9 

369.7 

.875 

6639.5 

288.6 

86. 

5808.8 

370.2 

92. 

6647.6 

389.0 

.135 

5825.7 

270.5 

.125 

6665.7 

389.4 

.35 

5842.6 

371.0 

.25 

6633.8 

.375 

5359.5 

271.3 

.375 

6701.9 

290.2 

.5 

5876.5 

271.7 

.5 

C72U.1 

390.  G 

5893.5 

273.1 

.635 

6738.3 

291.0 

.75 

5910.6 

373.5 

.75 

6756.4 

291.4 

.875 

5937.6 

273.9 

.875 

6774.7 

391.8 

87. 

6944.7 

273.3 

93. 

6792.9 

292.2 

.125 

5961.7 

273.7 

.135 

6811. I 

392.6 

.35 

5978.9 

274.1 

.25 

6839.5 

393.0 

.375 

5996.0 

274.4 

.375 

6847.8 

293.4 

.5 

6013.2 

374.9 

.5 

293.7 

.625 

6030.4 

275.3 

.625 

6884 .5 

394.1 

.75 

6047.6 

275.7 

.75 

6903.9 

394.5 

6064.8 

276.0 

.875 

G921.3 

294.9 

Hi 

AREAS   AND    CIRCUMFERENCES   < 


Diameter. 

Are. 

Circum. 

[JliilllfiLtl-. 

Area. 

Circum. 

96. 

7238.2 

301.6 

98. 

7543.0 

307.9 

.195 

7257.1 

302.0 

.125 

7562.2 

308.3 

.25 

7276.0 

302.4 

.25 

7581.5 

308.7 

.375 

7294.9 

302.8 

.375 

7600.8 

309.0 

.5 

7313. S 

303.2 

.5 

7620.1 

309.4 

.625 

7332.8 

303.5 

.625 

7639.4 

309.8 

.75 

7351.8 

303.9 

.75 

7658.9 

310.2 

.875 

7370.7 

304.3 

.875 

7678.2 

310.6 

97. 

7389.8 

304.7 

99. 

7697.7 

311.0 

.125 

7408.8 

305.1 

.135 

7717.1 

311.4 

.25 

7428.0 

305.5 

.25 

7736.fi 

311.8 

.375 

7447.0 

305.9 

.375 

7756.1 

312.3 

.5 

7466.2 

306.3 

.5 

7775.6 

312.6 

.625 

7485.3 

306.7 

.625 

7795.2 

313.0 

7501.5 

307.1 

.75 

7814.8 

313.4 

.875 

7523.7 

307.5 

.875 

7834.3 

313.8 

100. 

7854.0 

314.2 

TO  FIND  THE  AREA  OF  A  CIRCULAR  SEGMENT. 

Divide  llic  height  or  the  segment  by  the  diameter  of  the  circle,  and  look 
for  the  quotient  in  the  column  11,  iri  the  fiill  owing  table,  opposite  to  whi'ili  v.ill 
be  found  a  number  in  column  Area,  which  multiplied  by  the  square  of  the  dia- 
meter will  give  the  area  of  the  segment.  Should  the  height  of  the  segment  be 
greater  than  half  the  diaim-ier.  [mil  ilic  aren  of  Li  if:  rcu  mining  segment,  nod  sub- 
atract  this  from  the  area  of  the  whole  circle. 


H. 

A« 

H. 

Area. 

H. 

A». 

H.t 

Area. 

.Ul 

.001329 

14 

.06G833 

.27 

.171089 

411 

.293369 

.02 

.003748 

In 

.073874 

.38 

.180019 

41 

.303187 

.03 

.1106865 

16 

.081112 

.39 

.189047 

4H 

.313041 

.04 

.010537 

17 

.0SS535 

.30 

.198168 

43 

.3-m-in 

.05 

.014681 

IK 

.096134 

.31 

.207376  | 

44 

.3.12843 

.06 

.019239 

I'l 

.  1031100 

.32 

.216666  ■ 

45 

.  342782 

.07 

.024168 

Mil 

.111823 

.33 

.2i!6033 

46 

.352742 

.08 

.029435 

21 

.119897 

.34 

.235473 

47 

.362717 

.09 

.035011 

va 

.128113 

.35 

.244980  1 

4* 

.372704 

.10 

.040875 

23 

.136465 

.254550 

49 

.11 

.047005 

!M 

.144944 

.264178  ! 

fill 

.3!!3t;j9 

.13 

.053385 

ttn 

.153546 

.38 

.2711801  i 

IXII 

.000012 

.13 

.059999 

26 

. 162263 

.283592 

009 

.000119 

CHAP.    XV. Miac  ELL  AH  GOV  8   INFORMATION. 

POWERS— BOOTS— CIRCLES. 


No. 

S^rc. 

Cube. 

S<j.  Root. 

Cu.Rooi 

Area. 

Circom. 

I 

j 

1.000 

1.000 

0.7854 

3.1416  ! 

4 

8 

1.414 

1.269 

3.1416 

6.28321 

9 

27 

1.732 

1.442 

7.0686 

9. 424* 

16 

64 

2.000 

1.587 

12.5664 

12.5664 

35 

125 

2.23G 

1-710 

19.G350 

15.7080 

36 

216 

2.449 

1.817 

28.2743 

16.84116 

49 

343 

2.646 

1.913 

38.4846 

21.11911 

64 

512 

2.828 

2.000 

50.2655 

25. 1337 

81 

720 

3.000 

2.080 

63.6173 

28.3743 

JO 

100 

1000 

3.162 

2.154 

78.5398 

31.4155 

11 

121 

1331 

3.317 

2.23-1 

95.0332 

34.5575 

13 

144 

1728 

3.464 

a.aaa 

113. 05)73 

37.6991 

13 

169 

2197 

3.606 

2.351 

J  32  7323 

40.8407 

14 

196 

2744 

3.742 

2.410 

153.0380 

43.9^i 

15 

225 

3375 

3.873 

2.466 

176.7146 

47.12.11 

16 

356 

409G 

4.000 

2.520 

201.0619 

50.263; 

4913 

4.123 

2.571 

226 . 330 1 

53.4071 

IS 

324 

5832 

4.243 

254.4630 

56.54*7 

19 

361 

6859 

4.359 

a.  tit* 

283.5287 

59.6903 

20 

400 

8000 

4.472 

2.714 

314.1593 

62. 83 19 

31 

441 

9261 

4-583 

2.759 

340.360G 

Gd.^'M 

33 

484 

10648 

4.690 

2.802 

380.1327 

69.1150 

S3 

539 

12167 

4.796 

2.844 

415.4756 

72.2566 

34 

576 

13824 

2.834 

452.3893 

75.3982 

25 

625 

15625 

5. OIK) 

2.034 

490.8739 

73.5398 

36 

676 

17576 

5.099 

2,063 

530.0393 

81.6814! 

97 

729 

19683 

5.196 

3.000 

572.5552 

84.82301 

784 

21952 

5.292 

3.037 

G15.7522 

87.9646 

39 

841 

21389 

5.385 

3.072 

6611.5100 

91.1062' 

30 

900 

27000 

6.477 

3.107 

706.8583 

94 .2476  1 

31 

961 

29791 

5.568 

3.141 

754.7676 

97.3894  1 

33 

1094 

3276B 

5.657 

3.175 

*[i.|.247T 

100.5310 

Bi 

POWERS — HOOTS — CIRCLES.                                    451 

No. 

Squirt. 

Cube. 

S,,.  Root. 

Cu.Root 

Area.           Circum. 

51 

aeoi 

133651 

7.141 

3.708 

2043.8206  1  160.2212 

53 

2704 

1411608 

7.211 

3.733 

313:1.7166      163.3628 

53 

3809 

148677 

7.280 

3.756 

2206.1834      166.5044 

54 

4116 

157464 

7.348 

3.780 

22:10.2310  '  169.6460 

55 

3025 

166375 

7.416 

3.803 

3375.  ¥'394      172.7876 

56 

3136 

175616 

7.483 

■SMI) 

2463.0086      175.5292 

57 

32W 

185193 

7.550 

3.849 

2551.7586      179.0703 

58 

3364 

195119 

7.616 

3.871 

2643. 0791      1*2.  3124 

59 

3481 

305379 

3 .  893 

2733.9710      185.3540 

60 

3800 

316000 

7.746 

3.915 

2*27.4331       183.4956 

CI 

3721 

326981 

7.810 

3.936 

3933 . 4666  ■  191.6373 

63 

3844 

238328 

7.874 

3.958 

39111.1)705      194.7787 

63 

3969 

250047 

7.937 

3.979 

3117.2153       11(7.9203 

64 

40% 

363144 

8.000 

4.000 

3316.9909      2ul.06!9 

65 

1225 

374635 

8,062 

4.021 

33k-. 3H72      20-1.2035 

66 

4356 

28.7496 

8.124 

4.041 

3421.1944 

■107.3451 

67 

4489 

300763 

8.185 

4.063 

3525.6534 

210.4*67 

68 

4634 

314483 

8.346 

■1.1)32 

3631.6811 

213.6283 

69 

4761 

328509 

8.307 

4.102 

3739.2807 

216.7699 

70 

4900 

343000 

8.367 

4.121 

3843.1511) 

319.9115 

71 

5041 

357911 

8.426 

4.141 

3959.1921 

323.0531 

72 

5184 

373248 

8.485 

4.160 

4(171.5041      236.1917 

73 

5329 

389017 

8.544 

4.179 

41-5.3-.os      229.3363 

74 

5476 

405224 

8.603 

4.198 

4360.8103     232. 4779 

75 

5625 

421875 

8.660 

4.317 

4417.86.17      235.6194 

76 

5776 

438976 

8.718 

4.336 

4536. 4598      238.7610 

77 

59S9 

456533 

8.775 

4.254 

4656. 6257      241.9626 

78 

6084 

474552 

8.833 

4.273 

4778... '1634      34.5. 11443 

79 

6241 

493039 

4.391 

49Ul.ii!,99      348. 1858 

80 

6400 

512000 

8.944 

4.309 

.5!i2li.5J82      251.3274 

81 

6561 

531441 

9.000 

4.337 

5152.9974      254.4690 

83 

6734 

5513G8 

9.055 

4.344 

5281.0173      357.611.16 

83 

6889 

571787 

9.110 

4.362 

5!lo. 11079  -260.7533 

34 

7056 

592704 

9.165 

5541.7694      263.-938 

85 

7335 

614135 

9.330 

4.397 

5674.5917      267.0354 

86 

7396 

636056 

9.374 

4.414 

58U8. 8948      370.1770 

87 

7569 

658503 

9.337 

4.431 

5941.6787      273.3186 

88 

7744 

681472 

9.381 

4.448 

611-3. 1334      276.4602 

89 

7931 

704969 

9.434 

4.465 

6231.1389      279.6017 

SO 

8100 

739000 

9.487 

4.481 

6361.7251      383.7433 

91 

8381 

753571 

9.539 

4.498 

65(13. -S23      385.8*49 

93 

8464 

778688 

9.593 

4.514 

6647.6101      289.0265 

93 

8649 

804357 

9.644) 

4.531 

6793.9037      392.1681 

94 

830584 

9.695 

4.547 

6939.7783      335.3097 

95 

9025 

857375 

9.747 

4.563 

7U38.2184      398.4513 

96 

9216 

884736 

9.798 

4.579 

7338.3295      301.5929 

97 

9409 

913673 

9.849 

4.595 

7389.8113      304.7345 

98 

9604 

941193 

9.899 

4.610 

7543.9640      307.8761 

99 

9801 

970299 

9.950 

7697.6374      311.0177 

tee 

10000 

1000000 

10.000 

4.642 

7853.9816     314.1593 

CHAP.    XV. MISCELLANEOUS     INTOHM  ATlOft 

No. 

SqU.™. 

Cube. 

Sq.  Root. 

Cu  Root 

Arw. 

|    Circum. 

ifil 

10201 

1030301 

10.050 

4.657 

8011.847 

1    317.301 

102 

10404 

1061201 

iO 

100 

4.672 

8171.282 

33o.4« 

103 

10609 

1092727 

M 

149 

3332. 2S9 

.133.5*4 

104 

10816 

1124864 

10 

198 

4.703 

8494.867 

336.731! 

105 

11025 

1157625 

10 

247 

4.718 

8G59.0I5 

339.867 

106 

1133G 

1191016 

HI 

296 

4.7.13 

88S4.7M 

333.093 

107 

11449 

1235U43 

10 

34  i 

4.747 

■•992.034 

336.15)1 

108 

11664 

1259712 

10 

302 

4.762 

'mm. -84 

339.  m 

joa 

11881 

1295029 

10 

440 

9331  ."316 

:     342.434 

110 

12100 

1331000 

10 

488 

4.791 

9503.318 

345.57S 

111 

12321 

1367631 

10 

536 

4.806 

967G.S9I 

348.717 

112 

12544 

l-ll.ULI:}', 

1" 

;.-:i 

4.82U 

9853.035 

351  .S5S 

113 

12769 

1442897 

111 

63" 

4.835 

liii)2-.749 

355.000 

114 

12996 

1481544 

10 

677 

4.849 

1U3U7.U35 

358.142 

115 

13225 

1530875 

10 

731 

4  8G3 

103*6.891 

361.383 

116 

13456 

1560-96 

10 

771 

A  .377 

10568.318 

364. 4v5 

117 

136W9 

1601613 

10 

817 

4.891 

10751.315 

367.KS 

118 

13934 

1IM3J32 

10 

863 

4.905 

10935.884 

370.7H 

119 

14161 

1685159 

10 

909 

4.919 

11133.023 

373.849 

ISO 

14400 

1728000 

10 

954 

4.932 

113)1':). 734 

376.991 

121 

14641 

1771561 

11 

(Hill 

4.946 

11499.015 

380.133 

122 

14884 

1815848 

11 

045 

4.960 

11689. 8GG 

385.274 

123 

15129 

186080 

II 

091 

4.973 

[1883.988 

386.416 

124 

15376 

1906624 

11 

136 

4.987 

13076.382 

389.551 

125 

15625 

1953125 

180 

5.900 

13271.846 

392.699 

126 

15876 

2000376 

11 

33:> 

5.013 

12468. 9*1 

395.841 

197 

16129 

2018383 

5.027 

12G67.687 

39 -.982 

128 

16384 

31)97152 

11 

■ill 

5.040 

12867.963 

402.123 

129 

16641 

3146689 

358 

5.053 

1 'JOG!!. 811 

405.265 

130 

16900 

2197000 

11 

103 

5.0GG 

13373.239 

408.407 

131 

17161 

2248091 

11 

446 

5.079 

13478.218 

411.549 

133 

17424 

2290968 

11 

489 

5.093 

13684.773 

414.690 

133 

1J689 

2353637 

11 

533 

5.104 

l:.l>')3.9n8 

417.-32 

134 

17956 

240G104 

11 

57G 

5.117 

IU03.6O9 

420.973 

135 

1*225 

2460375 

n 

619 

5.130 

1 .1313. 883 

124.115 

136 

18496 

3515456 

ii 

662 

5.143 

1 4.726 .  724 

427.257 

137 

18769 

257 1353 

n 

705 

5.155 

14741.138 

430.398 

138 

I9U44 

2638072 

n 

747 

5.168 

14956.133 

433.540 

131 

19331 

2085619 

ii 

790 

5.180 

15174.678 

436. GS1 

I'HI 

11)171)0 

2744000 

n 

832 

5.192 

15393.804 

449.833 

141 

19881 

2803221 

874 

5.205 

15614.501 

443.965 

142 

20164 

3ffi:i^.-8 

ii 

9IG 

5.217 

l.7-:o;.769 

446. 106 

143 

30419 

2:124207 

ii 

958 

5.229 

160)10.607 

449.348 

144 

20736 

2985981 

13 

000 

5.241 

1628G.0IG 

453. 389 

145 

21 1125 

3048635 

12 

042 

5.354 

16512.996 

455.531 

146 

21316 

3113136 

12 

083 

5.266 

16741.547 

458.673 

147 

31609 

3176523 

12 

124 

5.378 

16971.669 

461.814 

148 

aisiiM 

3311792 

12 

166 

5.290 

173)13.361 

464.956 

149 

22201 

3397949 

12 

307 

5.301 

17436.635 

468.097 

150 

22500 

3375000 

12 

247 

5.313 

17671.459 

471.239 

POWERS — ROUTS 

— CIRCLES. 

455 

No. 

Square. 

Cube. 

Sq.  Rool. 

Cu.Rnot 

Area. 

Circum. 

151 

22801 

3442951 

12.288 

5.325 

17907.864 

474.380 

15a 

23104 

3511808 

12.339 

5.337 

18145.639 

477.522 

153 

334M 

3581577 

5.348 

1-365. 380 

480.664 

at 

23716 

36522G4 

12.410 

5.300 

4*3. 605 

155 

24025 

3723*75 

12.450 

5.372 

1*809.191 

4*0.947 

156 

21:130 

3796416 

12.490 

5.383 

19113.450 

490.088 

157 

21649 

12.530 

5.395 

19359.279 

4:13.230 

158 

24904 

3944312 

12.570 

5.406 

iOOOG.OnO 

496.372 

159 

35-3*1 

4019679 

12.610 

5.418 

19855. 051 

499.513 

ieu 

250110 

4096000 

12.050 

5.429 

30106. 193 

502.655 

161 

35931 

4173981 

12.689 

5.440 

2035*.  31.16 

505.736 

162 

20344 

4251528 

12.728 

5.451 

20611.989 

508.938 

163 

2i,56'j 

4330747 

12.767 

5.463 

30*07.341 

513.0*0 

164 

20*96 

4410944 

12.806 

5.474 

31124.  009 

5 15 . 221 

165 

37325 

4492125 

12.845 

5.435 

2 13*3.. 105 

51*. .103 

166 

27550 

4574296 

12.BB4 

5.496 

31643.432 

531.504 

167 

378*9 

4657463 

12.923 

5.507 

319(13. 909 

524.646 

168 

2*324 

4741632 

12.961 

5.518 

22107.  07" 

537.76* 

169 

38561 

4636609 

13.000 

5.5:39 

32431.757 

530.929 

170 

i-MO 

4913000 

13.038 

5.540 

33098.01)7 

534.071 

171 

29341 

5000211 

13.077 

5.550 

22965. S3 1 

537.212 

172 

39584 

5088448 

13.115 

5.561 

23235. 3 19 

540.354 

173 

2:1929 

5177717 

13.153 

5.572 

235110.182 

5.13.496 

174 

30276 

520*024 

13.191 

5.583 

3377*. 715 

546.637 

BS 

30035 

5359375 

13.229 

5.593 

34052. *19 

549.779 

176 

30976 

5451776 

5.604 

3433*. 193 

552.920 

177 

313*) 

5545233 

13.304 

5.615 

31005.739 

550. 002 

178 

31684 

5639752 

13.342 

5.625 

■346*1.555 

559. -303 

179 

3204 1 

5735339 

13.379 

5.636 

35104.943 

502,3.15 

ISO 

3241  Kj 

58330011 

13.416 

5.646 

35440.900 

505.487 

181 

33761 

5929741 

13.454 

5.657 

35730.439 

508.638 

m 

33124 

002*50* 

13.491 

5.667 

30015.53'! 

571.770 

183 

334S9 

6imsi 

13.528 

5.677 

2O:iu2.I09 

574.911 

184 

03850 

0229504 

13.565 

30500.440 

578.053 

185 

343* 

0331025 

13.601 

5. 60S 

30-0  .^i 

581.195 

186 

34596 

0434050 

13.638 

5.708 

27171.035 

5-4.336 

187 

34869 

6509.203 

13.675 

5.718 

27404.5**' 

5*7.476 

188 

35344 

6644672 

13.711 

5.729 

2775:1.113 

590.019 

189 

35721 

6751269 

13.748 

5.739 

2*055.20* 

593.701 

190 

36100 

0859090 

13.784 

5.749 

3*353. *74 

5:10.003 

191 

30481 

6967871 

13.820 

5.759 

3-053.110 

600.044 

192 

3IWJ4 

7077888 

13.856 

5.769 

2*053.918 

003.1*6 

193 

37249 

7189057 

13.892 

5.779 

39355.3!10 

000.327 

194 

37636 

7301384 

5.789 

2055:1.2-15 

600.409 

195 

3-l.l-V:") 

7414375 

13.904 

5.799 

39-04 . 705 

612  611 

196 

3*4  io 

7529536 

14.00U 

5.609 

30171.650 

015.753 

197 

3*609 

7645373 

14.036 

5.819 

304*0.517 

till?.  894 

196 

39204 

77033!)2 

14.071 

5.838 

30790.74!) 

023.035 

199 

39091 

7680599 

14.107 

31102.553 

625.177 

200 

400U0 

8000000 

14.142 

5.848 

31415.927 

628.319 

456 

P.    XV.— MI 

IS  INFORMATION. 

No. 

Square. 

Cube.        ' 

Sq.  Root.  Cu.Rdol.: 

*_ 

'■■-■ 

301 

40401 

8120G01 

i4.n7  : 

5.858 

31730.S71 

631. W 

303 

■10-01 

8242408 

14.213    | 

5.867  ' 

321117  ..3S0 

631. 002 

203 

41209 

8365437 

14.248 

5.877  ! 

32365. J73 

637.741 

304 

41616 

84.-9664 

14.283    ! 

5.887  1 

320-5.123 

010.8-5 

305 

l-.'O-W 

8615125  , 

14.318 

5.836  ■ 

3300G.3SB 

644  .M 

206 

42431! 

8741816  1 

14.353    ' 

5.906  . 

33:120.156 

617.168 

207 

42819 

8869743 

14.387 

5.915 

33o.i3.536 

650.3IH 

308 

■13264 

8S989H 

14.422 

5.925 

33979.468 

209 

436*1 

9123329 

14.457 

5.934  . 

34306.977 

. 

310 

44111(1 

9261000 

14.491    i 

5.944 

34636. 059 

653.734 

■Jit 

44521 

9393931 

14.536 

5.953 

34960. 712 

66a.ni 

212 

44944 

11.560 

5.963 

35399.936 

600.01- 

213 

45369 

9663537 

14.595 

5.972 

35632.729 

660.159 

214 

-I5Y96 

9800344 

5.981 

35061.001. 

'■     '  ■■ 

air. 

16225 

9938375 

14.663 

5.991 

36305. 030 

■ 

211! 

10656 

111077  091! 

14.697 

6.000 

36643,536 

■■■    ..-■' 

217 

17fK!t 

I021H3I3 

14.731 

6.009 

36983.614 

218 

47524 

1 0300232 

14.765 

6.018 

3:325.2.;  t 

G84.MB 

219 

■17961 

10503159 

14.799 

6.028 

37661.180 

B88.M 

330 

4-400 

10613000 

14.832 

6.037 

3-113.271 

691.150 

321 

!->MI 

10793.-61 

14.866 

6.046 

383r.0.632 

694.298 

333 

49284 

10941048 

14.900 

6.055 

38707.564 

697.431 

sua 

19729 

1 1089567 

14.933 

6.064 

30057.069 

224 

wine 

11239424 

14.967 

6.073 

3940H.nO 

235 

50625 

11300625 

15.000 

6.032 

30700.712 

706.658 

336 

51076 

11543176 

15.033 

6.091 

10U4.996 

710. WW 

237 

sir.*) 

11697083 

15.067 

G.100 

10170.782 

713.141  1 

228 

51984 

11852352 

15.100 

6.109 

10828-1111 

■ 

329 

5244 1 

[3008989 

15.133 

6.118 

41187.065 

719.424 

23(1 

52900 

12167000 

15.166 

6.127 

11547.563 

231 

53361 

12326391 

15.199 

6.136 

41909.631 

725.797 

233 

53.324 

12487168 

15.232 

6.145 

42273.272 

■ 

■m 

542*9 

12610337 

15.264 

6. 153 

h'63i.  1*1 

731.991 

234 

54751! 

12812904 

15.297 

6.163 

13005.389 

735.132 

235 

55225 

12977875 

15.330 

6.171 

43373.614 

7.1-274 

236 

55696 

13144256 

15.362 

6.180 

43713. 536 

741.4)6 

237 

50 16-> 

13312053 

15.395 

6.188 

44115.029 

238 

56644 

13 1.-127  2 

15.437 

6.107 

IN-:.-. 092 

747.698 

239 

57121 

13651919 

15.460 

6.206 

44862.728 

750.184] 

240 

5760H 

13824000 

15.492 

6.314 

4523-2134 

753  .HI 

241 

5*0.i  | 

13997521 

15.524 

6.2-23 

15616.710 

757.134 

242 

5*564 

14173488 

15.556 

6.232 

15096.060 

760.366 

343 

59949 

14348907 

15.588 

6.2-I0 

-16376.976 

763.407 

344 

59536 

14526784 

15.630 

6.249 

46759.465 

706.548 

345 

601 '25 

14706125 

15.653 

6.257 

47143.525 

760    090 

246 

60516 

1- 1**6931! 

15.684 

6.266 

47529.155 

772  na 

247 

6IOi  iO 

15069223 

15.716 

6.274 

17916.556 

■7-7.973 

248 

61504 

15252902 

15.748 

6.283 

48S05.1* 

779.116 

249 

62001 

15438249 

15.780 

6.29] 

■1-605.471 

782.257 

250 

G2500 

15625000 

15.811 

6.300 

49087. 335 

785.30§ 

POWERS ROOTS CIRCLES. 

457 

No. 

Bqntr. 

Cube, 

Sq.  Root. 

Cu.Rool. 

An». 

Circum. 

951 

i;:to(Ji 

15813351 

15.843 

6.308 

49480.870 

7BB.540 

352 

635114 

I0IUI30I18 

15.875 

6.316 

49875.935 

791.681 

353 

64009 

16194277 

15.906 

6.325 

51 1373. 550 

7114.823 

254 

64516 

16387H64 

15.937 

6.333 

5007(1.7.18 

797.004 

355 

051.135 

16581375 

15.909- 

6.341 

51070.516 

801.106 

25G 

05536 

16777216 

16.000 

6.3.50 

51471.854 

804.348 

257 

601 149 

1 6974503 

16.031 

6.358 

51874.763 

-117.3-0 

358 

66504 

17173513 

16.063 

6.366 

5237!!. 243 

HI  0.531 

35!) 

67081 

17373070 

16.093 

6.374 

52685.294 

--13.673 

360 

67600 

1757614)0 

16.125 

6.383 

53092. S16 

810.814 

361 

68121 

1777:1581 

16.155 

6.391 

5:15(13.  MCI 

"10.956 

362 

68644 

I7US4728 

16.186 

6.399 

53912.872 

833.H97 

363 

o;ii69 

1B19H47 

16.217 

6.407 

5-1325.2115 

-36.3:10 

264 

09096 

18390741 

16.248 

6.415 

5473H.1  HI 

830.380 

265 

7113:.'". 

18009035 

10.379 

6.433 

55! 54. 586 

-33.532 

366 

70756 

1 883  IIUlO 

16.310 

6.431 

55571.632 

835.004 

267 

7 1  SB!) 

10034163 

16.340 

6.439 

55990.35(1 

-38. "05 

268 

71634 

19248832 

16.371 

6.447 

56410.438 

841.947 

369 

72361 

I9465HI9 

16.401 

6.455 

56833. 106 

815.088 

270 

73990 

lOIKKlilO 

16.432 

6.463 

,-.7355 .  536 

848.330 

371 

73441 

19903511 

16.462 

6.471 

57081).  130 

851.373 

972 

73984 

20123648 

16.492 

6.479 

58160.808 

854.513 

373 

T463S 

30346117 

16.523 

6.487 

58534. 0-10 

857.655 

274 

75076 

2057(1-24 

16.553 

6.495 

58064.553 

.-00.796 

375 

75025 

■30796875 

16.583 

6.503 

50305. 736 

-1,3.038 

276 

76176 

31034576 

16.613 

6.511 

59H24.430 

867.080 

277 

767211 

3135303:1 

16.643 

6.519 

6H361I.815 

870.231 

378 

77284 

31184952 

16.673 

6.527 

OOOII-.Tll 

-73.363 

279 

77841 

31717030 

16.703 

6.534 

01136.178 

876.484 

280 

78400 

2I953UO0 

16.733 

6.542 

01575.210 

879.646 

281 

7W061 

19168041 

16.763 

6.550 

03015.831 

883.788 

2*2 

79524 

99496768 

lfi.793 

0.558 

63458. 1)03 

885.929 

383 

80089 

2206J187 

6.565 

029111.753 

889.071 

284 

80656 

229116304 

16.852 

6.573 

033-17.074 

892.312 

285 
386 

H 1 225 

23140135 

16.883 

6.581 

i;:<7!Kl.'ii[ij 

-05.354 

8 1  TOO 

23393056 

16.912 

6.589 

04342.128 

808.-195 

287 

&2:m 

2363: 3 

16.941 

6.596 

6-1 033. .161 

991 .637 

388 

r-39-ft 

:;:;8-787  8 

16.971 

6.604 

65 14 4. 005 

904.779 

389 

83521 

34137560 

17.000 

6.011 

655:17.3411 

907.920 

290 

Ml  III) 

■J.f3fs!)0l;i! 

17.029 

6.619 

ii!il)51.!'Mi 

011.062 

291 

84681 

3464:2171 

3-1807088 

17.059 

6.627 

66508.302 

91-1.203 

292 

85204 

17.088 

6.634 

66900.180 

917.345 

333 

85-4I.1 

35153757 

17.117 

6.643 

67435.047 

931.1. 400 

294 

86-130 

25412184 

17.146 

6.649 

67-86.675 

923 . 638 

295 

870:15 

35672375 

.  17.176 

6.657 

68349.375 

930.770 

396 

876 1 6 

259343311 

17.205 

6.664 

(18-13. 445 

939.911 

297 

88300 

36198073 

17.334 

6.672 

6:1370.186 

933.053 

298 

8^i.)l 

36463592 

17.263 

6.679 

697.16. 498 

930.195 

an 

80101 

30730899 

17.292 

6.687 

711315.381 

939.336 

300 

90000 

37UO00O0 

17.331 

6.694 

70685.835 

942.478 

458 

CHAP.  XV. — MISCELLANEOUS   INFORMATION. 

No. 

Sqnnre. 

Cube. 

Sq.  Root. 

ru.Rooi. 

A 

Circnra. 

301 

90601 

27270901 

17.349 

6.702 

71157.853 

945.619 

309 

91204 

n;,-maB 

17.378 

6.709 

71631.454 

348.161 

303 

91809 

27818127 

17.407 

6.717 

72100.020 

951.903 

304 

92516 

--09  110  1 

17.436 

6.734 

72583.356 

955.014 

305 

9302s 

28372625 

17.464 

6.731 

73061.664 

95S.  1-0 

306 

!iui;;i<i 

280520  l  ti 

17.493 

6.739 

7354 1 . 542 

961.327 

307 

f)  I24SI 

2*9344 43 

17.531 

6.746 

74022. '!(H 

964.465 

94804 

2921811:2 

17.550 

6.753 

7 4506. 008 

907.  tilii 

309 

'.15481 

2SI593099 

17.578 

6.761 

7I9SOJ.0O3 

370.75} 

310 

96100 

29791000 

17.607 

6.768 

75476.764 

373.891 

311 

96731 

300-023] 

17.635 

6.775 

75904.496 

977.035 

313 

97344 

3037 132H 

17.664 

6.782 

76453.798 

988.177 

313 

97969 

30GG42SIT 

17.693 

6.790 

76944.673 

983. 3h 

314 

9-590 

30959144 

17.730 

6.797 

77437.117 

0-0.41.1. 

315 

SI9225 

31255875 

17.748 

6.804 

77931.133 

9.-9.  Mi 

316 

si:t-50 

3ir.54.l-JU 

17.776 

6.811 

7842G.7I9 

992.7)5 

317 

]uu4~9 

3iei.i.=ini3 

17.804 

6.813 

7*923  -  870 

:•:•:■■. **i 

318 

101124 

.'I2157432 

17.833 

79122.604 

9:19. OS 

3]  SI 

101701 

32401759 

17.861 

G.833 

7S!922.;i02 

10O2.HI8 

Jtj-J-liHJ 

33708000 

6.840 

60424.772 

1 005.30 

321 

103041 

33n70ioi 

17.916 

6.847 

80SI28.212 

1008.451 

ln308-l 

339*0248 

17.944 

6.854 

81433.223 

111  11.593 

hm->u 

3309-207 

17.972 

6.861 

-1939.-0.5 

1014.734 

334 

1 04976 

341112224 

18.000 

82447.058 

1017.616 

325 

]  u.5025 

3432-125 

18.028 

G,*75 

-2957.0*1 

1031.018 

100270 

34015976 

18.055 

83408.975 

1024.159 

327 

IOG929 

34965783 

18.083 

G.889 

839*1  .8401 

lii27. :m;i 

338 

11)7584 

35287552 

18.111 

6.896 

M  490.27(1 

1030   442 

32!) 

hi-241 

356I128SI 

18.138 

6.903 

85012.2-2 

1033.584 

330 

10-900 

35:157000 

19.166 

6.910 

85520.. *6U 

L036.7M 

331 

109501 

3020409] 

18.193 

6.917 

96049.008 

1039.881 

333 

1 1  022 4 

5059400s 

18.221 

6.924 

-0500.727 

10411.009 

333 

110-89 

30:120037 

18.248 

6.931 

87(192. OK! 

1046. 150 

834 

1115511 

37250704 

18.376 

G.938 

87015.877 

HIJSI.29^ 

335 

112925 

37595375 

18.303 

6.945 

8-1  11.309 

1052.4* 

336 

;'7si;.r.t050 

18.330 

6.952 

88008.311 

HI5.5.57.: 

337 

1 13500 

3*27S?753 

18.358 

6.959 

SH90.884 

105.8.717 

33- 

114344 

38014472 

18.385 

6.966 

■■'-■.:    iii- 

!    ,,■ 

339 

1141121 

38058219 

18.413 

6.973 

Sli  )258. 742 

Iu05. mi" 

Mfl 

ll.'Clui 

3!!3«.1O00 

18.439 

6.9*0 

0H702. 028 

10681.143 

341 

nt;*] 

39051*31 

18.466 

6.986 

SI  1020. 884 

io7i. an 

343 

IIG9G4 

400010*8 

18.493 

0.993 

91803.311 

1074.425 

343 

] 17649 

40353607 

18.530 

7.000 

92401 .308 

1077.SB6 

344 

1  I  .--030 

40707584 

18.547 

7.007 

92940.877 

;o.-n.-,o: 

345 

Jl!!025 

■1H1G3G35 

18.574 

7.014 

934.f2.OI6 

1083.849 

346 

119710 

4M3173G 

18.601 

7.020 

94024.73* 

1086.991 

347 

1'ji.i-msi 

41781923 

7.027 

94569. Dili 

1090.132 

348 

121104 

421 14  102 

18.655 

7.034 

SI5I1 l.*59 

!003  2;i 

349 

121801 

425085-19 

18.682 

7.041 

95602.2*2 

1096. JH 

350 

123500 

4381501)8 

\8 .108 

7.Q« 

96211.375 

1093.557 

SQARES — CUBES — ROOTS. 

No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Rool 

Aren. 

Cirtnm. 

351 

123201 

43243551 

18.735 

7.051 

96761.84 

1102.699 

352 

l23y<M 

-1301 420- 

18.762 

7.061 

97.313.97 

1105.140 

353 

124009 

433*0977 

18.7B8 

7.067 

97867.16 

110*. 9-2 

354 

125310 

44301161 

18.815 

7.074 

118422.96 

1112.124 

355 

106005 

44733*75 

18.841 

7.081 

9-1)79.80 

1115.265 

356 

1 067  3d 

4511*016 

18.868 

7.087 

93538.22 

1118.407 

357 

127.149 

•15499293 

18.894 

7.094 

HJ0"98,21 

1121.548 

358 

10*164 

+5112712 

18.321 

7.101 

100050.37 

1124.090 

359 

4026307:1 

18.947 

7.107 

1HI222.9:I 

1127. *32 

3611 

lO'lOOII 

4(;ij5oooo 

13.974 

7.114 

101787.60 

1130.973 

361 

13i  132  J 

471145*81 

19.000 

7.120 

100353, *7 

1134.115 

362 

131044 

474371121? 

19.026 

7.127 

102921.72 

I  137,250 

363 

13176:1 

47832147 

19.0,53 

7.133 

103191.13 

1140.39* 

364 

iri-M'.m 

4*22*514 

19.07!) 

7.140 

104062.11 

1143.540 

365 

1 332\!a 

48f!27!25 

19.105 

7.147 

104034.67 

1146.081 

366 

K13U:'>d 

4 90 27*90 

19.131 

7.153 

HI520.-J.7y 

367 

134<:*!> 

49430*0:1 

19.157 

7.160 

105714.49 

1152.964 

368 

135424 

i3s3G032 

19.183 

7.166 

100301.76 

115(1.1116 

136161 

50243409 

19.209 

7.173 

1063  ID. 6(1 

1159.248 

370 

i:n 

500530DO 

19.235 

7.179 

107.121.(11 

1162.31:9 

371 

137641 

51004811 

19.261 

7.1B6 

IO11O0.9D 

1105.531 

372 

13SH4 

5t47rlJi.1a 

19.287 

7.192 

19-0*6.54 

110*. 672 

373 

13:)  129 

51895117 

19.313 

7.198 

109271.66 

1171.814 

374 

13917t; 

52313(524 

19.339 

7.205 

I09MH.35 

1174.956 

375 

1  10625 

5273-1375 

19.365 

7.211 

110410.62 

1171.097 

376 

141371; 

53 1 57370 

19.391 

7.218 

111)130.45 

1181.238 

377 

14212:) 

535-12(133 

19.416 

7.224 

111027. 10 

1114.380 

378 
373 

1  12*14 

54(110152 

19.442 

7.230 

112220.13 

1I.S7.522 

143641 

.74  13111)39 

19.468 

7.237 

I12.-15.3B 

1 190.(1 0,3 

380 

1444LIH 

54S70DOO 

19.494 

7.243 

113411.49 

1  193. *05 

381 

145161 

55301134 1 

19.519 

7.350 

114009.21 

1190.947 

382 

145904 

5574296* 

19.545 

.  7.250 

114608.44 

1000. ow 

l-Kid*') 

561*1817 

19.570 

7.2112 

115209.27 

1203.230 

384 

1  174511 

5662311)1 

19.596 

115811.67 

1206. 372 

385 

141205 

57000(125 

19.621 

7.275 

116415.64 

1200,513 

386 

i  o-yyn 

57.712150 

19.G47 

7.281 

117021.18 

1212.654 

387 

I4!i7i;:> 

57!  100005 

19.G72 

7.287 

II 702*. 30 

1215.790 

15115-14 

5841)072 

19.698 

7.294 

118230.98 

1218.938 

389 

151321 

5**d:t-09 

19.723 

7.300 

11.1117.24 

1022.079 

3iW 

1:7011111 

5:i3i:n".iD 

19.748 

7.306 

U'MSI.OB 

1205.201 

391 

IJ-J6H1 

59776471 

19.774 

7.312 

1211072.46 

102*. 303 

392 

I5:iii04 

6U2302** 

10.799 

7.319 

1206-7.42 

1231.504 

393 

151449 

6069  S45  7 

19.824 

7.325 

121303.90 

1231.046 

394 

!. 75031 ; 

lil!02!l-14 

19.849 

7.331 

121922.07 

1237.7*1 

395 

[5fil)25 

01 629-17.7 

19.875 

7.337 

122.711.75 

1040.909 

396 

15K.SH; 

62099130 

19.900 

7.343 

1231113.1.10 

1044.1)71 

397 

1570(19 

0257(1773 

19.925 

7.350 

123785.12 

1217.212 

393 

153404 

03i)447!l  2 

i 9.950 

7.356 

124410.21 

1250.354 

399 

1590(11 

63521111:1 

19.975 

7.362 

125030.17 

1 253 . 495 

409 

16000(1 

64000000 

20.000 

7.368 

125603.70 

1256.637 

480 

CHAP.     XV. MISCELLANEOUS     INFORMATION. 

Na 

Square. 

Cube. 

Sq.  Hoot. 

Cu.Root. 

Ana. 

Circum 

401 

160801 

6448121)1 

20.025 

7.374 

126293.81 

1259.77** 

402 

ii;ii;;h 

649(;4808 

20.050 

7.380 

126923.46 

1262.9211 

403 

KW.Kif) 

654508.27 

20.075 

137555.73 

I366.DW 

404 

i  ax;  ]  i.; 

65939264 

20.100 

7.393 

1*13:1.54 
123394.9.3 

1269.2*14 

405 

1  G402.1 

06439125 

20.125 

7.399 

1373.315 

406 

nil-no 

Gl.923116 

20.149 

7.405 

1 29461. S9 

|3T5.« 

407 

1 65649 

6741914:1 

20.174 

7.411 

1301011.43 

!■■■ 

408 

lljIMIi-l 

67911312 

20.199 

7.417 

130740.52 

13-1.77** 

409 

167381 

68417929 

20.224 

7.423 

1313*2.19 

1331  911 

III) 

n:>nm 

6*9310011 

20.248 

7.429 

132025.43 

13". 053 

411 

leSii.-!! 

69421:531 

20.273 

7.435 

133070.24 

1*11.194 

412 

169744 

69934528 

20.298 

7.441 

133316.62 

1294.33* 

413 

i;o;>i;;j 

70444997 

20.322 

7.447 

1339*11.53 

I99T.4T8 

414 

1 7 1 3iH> 

7U951944 

20.347 

7.453 

134614.10 

13*10.63") 

415 

173235 

71473375 

20.372 

7.459 

135365.20 

1303. 761 

416 

17:10;-,*; 

71991***; 

7.465 

135917.87 

1306  .902 

417 

1 7  3889 

72511713 

20.421 

7.471 

136573.10 

1310. on 

41S 

I747ijl 

7303io:s2 

20.445 

7.477 

137237.91 

1 3  1 3  . 1  =■: 

419 

i;;..-,i;t 

735110059 

-    20.469 

7.483 

|.'i7.->'5.:.»l 

1316.33; 

420 

nmoo 

740SHI  IO0 

20.494 

7.189 

KIS5.I4.24 

1319.49 

421 

177241 

74618-161 

20.518 

7.495 

1392II4.76 

1332.610 

432 

173984 

75151448 

20.543 

7.501 

1335.752 

423 

!  7-0:19 

75636967 

20.567 

7.507 

141153.). 51 

!33>.>0;. 

424 

171)77*; 

76335*134 

20.591 

7.513 

141195.74 

1333.  IW, 

425 

180635 

76765635 

20. GIG 

7.518 

141303.54 

1335. 1T7 

426 

i.-sj-m; 

77303.776 

20.640 

7.524 

143531.1. !l| 

133s. 318 

427 

133339 

7 7054483 

20.664 

7.530 

143200. si; 

1341.459 

428 

1 831*4 

78102752 

20.688 

7.536 

143872.38 

1341.600 

429 

18404! 

73953589 

20.712 

7.542 

141545.46 

1347.744 

430 

irt-ifHMi 

79507000 

20.736 

7.548 

145230.12 

1 35i  1 .  -,-., 

m 

1857 61 

801163801 

20.761 

7.554 

!45>:j0.35 

1354.037 

432 

I86024 

3*102  i  :.i;- 

20.785 

7.560 

146574.14 

1357.168 

433 

1-.7489 

8118.3737 

20.809 

7.565 

147253.51 

1360.310 

434 

13*356 

81746504 

20.833 

7.571 

147934.16 

1363.452 

435 

139335 

323121=75 

20.857 

7  .'■577 

143616.97 

136*,.. -.0;i 

436 

1901)96 

3.2331356 

20.881 

7.583 

149301. (Ki 

1369.736 

437 

i:hio<;9 

83453453 

29.905 

7.589 

149936.71 

1372.377 

438 

191344 

81027073 

21).  93d 

7.594 

150*173.92 

1376.019 

439 

103731 

84GU1519 

20.952 

7.600 

151363.73 

1379.  WO 

440 

I93(HJ(J 

i-5]-!i.mO 

20.976 

7.606 

153.153.  OS 

1339.301 

441 

194481 

hSTIililril 

21.000 

7.612 

152745.02 

1.3-5.4  43 

442 

m.viiii 

86350888 

21.024 

7.617 

153430.53 

:.■!-■        ■ 

443 

196249 

36938307 

21-048 

7.623 

154135.18 

1391.726 

444 

i!i;i:ii; 

37r.2ti3.-4 

21.071 

7.629 

1 54330.  •><> 

1394.888 

445 

193035 

8813  II 25 

21 .095 

7.635 

155533.47 

1398.088 

446 

198916 

hl?71ii53!l 

21.119 

7.640. 

I5l>33-*.38 

1401  ,1511 

447 

199309 

89314623 

21 . 142 

7.6443 

156929.113 

1404.291 

ua 

■Ji'. ii  171  i-l 

89915391.' 

21.166 

7.652 

157033.56 

I4M7.433 

449 

2*.U60I 

90518849 

21.190 

7.657 

158337.06 

1410.574 

ISO 

2D350O 

91125000 

21.213 

7.G63 

159043.13 

1413,717 

So. 

Square.  , 

Cube. 

Sq.  Root. 

Cu.Rool. 

•   Area. 

Circum. 

451 

203401 

91733851 

21.237 

7.669 

159750.78 

1410.858 

158 

20430! 

92315408 

21 .2(10 

7.674 

160159.98 

I1--M.09U 

453 

395209 

92.1591171 

21.281 

7.680 

161170.78 

1423.140 

454 

2116116 

93570004 

21.307 

7.686 

161883.13 

1426.282 

455 

3"7u2.7 

94190375 

31.331 

7.691 

102.797.(15 

1429.425 

m 

a  17931; 

94.8IS8I6 

21.354 

7.697 

103:113.5(1 

i  (32 . 508 

457 

2(1-849 

954  43993 

21.378 

7.703 

1(1411-*!. 03 

1435.710 

458 

3.H704 

96071912 

31.401 

7.708 

164748.26 

H3-.-4- 

459 

21110-1 

96702579 

21.424 

7.714 

1(15408.47 

Nil  ,992 

tm 

211601) 

9733(1000 

21.448 

7.719 

166190.25 

1  1-1:7.133 

4£1 

212521 

9797218 1 

31.471 

7.725 

166913.61 

1448.374 

462 

213.144 

98011128 

21.494 

7.731 

167038.52 

1451.116 

463 

2143(19 

992528.17 

21.517 

7.736 

1 08305. 02 

1454.558 

464 

21.731K.1 

99897344 

21.541 

7.742 

109093.09 

1 457 . 700 

465 

216225 

1 00544  025 

21.564 

7.747 

1(19022.72 

1460.841 

466 

21  tim; 

101104090 

21.587 

7.753 

1705.73,92 

14(13.982 

467 

3181(80 

10184T5G3 

21.610 

7.758 

I7I23G.70 

1467.123 

468 

219031 

1025(0123:; 

7.764 

172021.(14 

1470.261 

2191101 

l():il  HI  7119 

31.656 

7.769 

172750. Oil 

1173.400 

47(1 

2209(10 

io:ir-3oooii 

21.679 

7.775 

173494.45 

1470.549 

471 

321841 

104437111 

31.703 

7.780 

171233.51 

1-179.690 

473 

332784 

m:,ir.4"4- 

21 .726 

7.786 

1741174.14 

14-2. -32 

473 

223729 

105830M7 

31 .749 

7.791 

175716.34 

1485.973 

HH 

224070 

106496424 

31.772 

7.797 

176400.11 

1483.114 

475 

220025 

107171875 

21.794 

7.8112 

177205. 46 

1492.257 

476 

220570 

J07850170 

31.817 

7.808 

177952.. 37 

1405,398 

477 

327529 

10853!0:(0 

31.840 

7.813 

17-700. 86 

MM-, 539 

478 

22-484 

109215352 

31 .803 

7.819 

179450. ■!! 

1.701  .682 

479 

221(411 

109902339 

21.886 

7.824 

1 80202, 54 

1504.823 

480 

3.30400 

1105920(10 

21.909 

7.830 

I80955.7J 

1.707.1104 

48J 

2:11301 

1112841141 

21.933 

7.835 

181710.51 

1511.10(1 

4b2 

23M324 

1119-ilHl.-. 

21.354 

7.B41 

182406.84 

1514.34- 

483 

2332-0 

1 1367-587 

21.977 

7.846 

183224.7:7 

1517,3-8 

484 

20 4250 

113379904 

22.000 

7.851 

1839-4.24 

1520. 532 

485 

23522.7 

1140-4135 

22.(123 

7.857 

1847-15.28 

1523.672 

iw 

2:10190 

114791350 

22.015 

: .  -<■.-: 

18:7:707.1(0 

152(1.  oil 

11:7:71 11 303 

180372. 00 

1529.95:7 

■m 

338144 

116314272 

22.091 

7.873 

1-7037.80 

1:733.096 

489 

2:!9I2I 

11GH3IH09 

22.113 

7.878 

1-7-05.20 

1530. 24(1 

490 

240  Urn 

!l70inouo 

22.136 

7.884 

18857-1.10 

15:19.3-9 

491 

24  KM 

118371)771 

22.159 

189344.58 

1543,523 

493 

212m.i4 

1191195488 

22.181 

7.894 

11(0110.02 

1545,004 

$a 

2i:ii  141.1 

119-23157 

22.201 

7.911(1 

1908911.24 

1548.803 

0)4 

2-UO:.1i; 

120553784 

22.320 

7.905 

191005.42 

1:751.940 

49.7 

21.51125 

121287375 

22.249 

7.910 

192442. in 

1555.088 

■i'.»; 

3h;oki 

122023936 

22.271 

7.916 

193220.51 

155 -.230 

497 

3171(09 

1227(13  173 

22.293 

7.921 

iy.-SI98.62 

15(11. .373 

498 

31-004 

123505992 

23.316 

7.926 

194781.88 

1564.514 

IS9 

-J4iil.il)  | 

124251499 

22.338 

7.932 

195564 .92 

1,707.0:75 

HH 

250000 

125000000 

23.361 

7.937 

196349 .54 

1570. 796 

462                       CHAP.     XV. MISCELLANEOUS    INFORMATION. 

No. 

Square 

Culie. 

Sq.  Root. 

Cu.Root 

a™. 

Circum. 

501 

251001 

125751501 

22.3B3 

7.942 

197135.72 

1573.939 

503 

■;.VJ0u-i 

12050000.-: 

22.405 

7.948 

197923.48 

1577.0-11 

503 

^:mjii!) 

13720:1527 

22.428 

7.953 

198712.81 

low  .an 

SIM 

ii-mi*; 

1 2-021  oO-i 

22.450 

7.958 

199503.70 

1583.362 

505 

255025 

128787035 

22.472 

7.963 

200296.1? 

1586.504 

506 

25(1036 

139551211; 

22.494 

201000.20 

1589.646 

507 

:.Vi7l.)4:i 

22.517 

7.974 

2111—  5.81 

1592.78! 

508 

25-004 

i:no905i2 

22.539 

7.979 

292082.99 

1595.02; 

509 

:?;.ito.-i 

131873229 

22.561 

7.984 

203480.96 

1599.070 

510 

200100 

];<:.'i:;.iu(iii 

22.583 

7.990 

20  42.-2. 110 

iaa.aa 

511 

201121 

133-132801 

2'2.605 

7.995 

2o508j.:i5 

1605.354 

513 

202144 

134217728 

22.627 

8.000 

205887.42 

1608. il'l. 

513 

aemiio 

135OO5097 

22.650 

8.005 

200092.4  0 

1011.637 

514 

2<;.ii9f; 

135796741 

29.672 

8.010 

207-199.05 

1614  771 

515 

205225 

j:Wjr>[Hj«?j 

22.694 

8.016 

208307.23 

1617.9211 

516 

200250 

1 373-090 

22.716 

8.021 

209116.97 

1621OI02 

517 

25728:1 

138188413 

22.738 

8.026 

211992;.  29 

1624.293 

518 

26832 j 

138991832 

22.760 

8.031 

210741.18 

1627.344 

51S 

20:00.1 

13979-359 

22.782 

8.036 

211555.64 

1630.4*8 

520 

2?.|4i.i0 

]  IO008UIII..S 

22.804 

8.041 

2(2371. 66 

1633.628  1 

521 

JVM  11 

141490701 

22.825 

8.047 

ai318H.2fi 

I63C.770 

522 

2124*4 

142236648 

22.847 

8.052 

214(10:-.  44 

nijo.nja 

533 

273529 

143055007 

22. soy 

8.057 

2148-51,18 

1643.053 

524 

214570 

14397782-1 

22.891 

S.062 

215651.43 

1646.194 

275025 

144703125 

22.913 

8.067 

21C475.37 

1649.336 

276670 

145315576 

22.935 

8.072 

217300.82 

1652.47; 

527 

277729 

1463.-3183 

22.950 

8.077 

21-127.85 

1055.01;) 

528 

278784 

U7J97952 

22.978 

8.0S2 

218956.44 

1658.760 

37;jh.i  i 

148035883 

23.000 

8.08a 

219786.61 

1661.902 

530 

j- i 

148877000 

23.022 

8.093 

220618.34 

1605.044 

531 

2-1901 

149721291 

23.1)43 

8.098 

221451.65 

106-. 1 80 

532 

283024 

15050-708 

23.(l«r, 

8.103 

222280.53 

1671.328 

533 

284089 

151419437 

23.087 

8.108 

223122.9- 

1674.469 

534 

2-5J5I; 

152273304 

23.108 

8.113 

293961.00 

1677.610 

535 

280225 

153130375 

23.130 

8.118 

221-00.59 

1680. 7.52 

536 

287290 

1  53990050 

23.152 

8.123 

225641.75 

1(183.894 

537 

288009 

i5i^4i  53 

23.173 

S.128 

226484.48 

I6.-T.U35 

538 

3.-9  4-1-1 

155721)872 

23.195 

8.133 

221328.78 

1600.176 

539 

29052  i 

1505908 19 

23.216 

8.138 

22-174.06 

1693.318 

540 

291001.1 

157461000 

23.238 

8.143 

22:1022.10 

1696.460 

541 

9.<20-  i 

158340 I2i 

23.259 

8. 148 

2208711 .  33 

1699.1H.J2 

51  i 

293704 

150220083 

8.153 

231)721  .70 

170-2.744 

543 

391-49 

100103007 

2:1.3112 

8.158 

201573.86 

1705. -.-4 

544 

295930 

161)989184 

23.324 

8.163 

■.'32427.59 

1709.026 

545 

2:17025 

161878625 

23.345 

8.168 

233282.89 

1712.168 

540 

2l>f-:l  Hi 

102771336 

23.367 

8.173 

234130. 76 

1715.9111 

547 

2:t93o:.< 

i03oo?:t23 

23.388 

8.178 

231:198.20 

1718.451 

548 

3  i"K  i  :■*  i  i-i 

164566592 

23.409 

>.\~;< 

235858.21 

1721, .592 

549 

301401 

165469149 

23.431 

8.138 

236719.79 

1794.733 

550 

:!ija50(i 

166375000 

23.452 

8.193 

237582.94 

1727.876 

POWERS ROOTS CIRCLES.                                         46S 

No. 

Sq..«e. 

Cube. 

Sq.  Root. 

Cn.Rool 

Area. 

Cirtum. 

651 

303G01 

16738 11 51 

23.473 

8.198 

238447.67 

1731.018 

30-!  TIM 

HI-  HIOOu- 

23.495 

.3.203 

339297.3(1 

1731.113) 

553 

:iii.-,-o:< 

169H3377 

23.516 

8.2(13 

3411165.83 

1737.30] 

554 

306016 

1TI.MJ3H64 

23.537 

8.213 

211043. 36 

1740.442 

555 

3ti-<i35 

170953375 

23.553 

8.318 

241922.2; 

1743.584 

556 

:nm:w, 

1713711616 

23.580 

8.223 

212731.84 

174-;.  7  36 

557 

310349 

173*08633 

23.601 

213668.99 

1749.367 

558 

:n  mi 

173741119 

23.6:2:2 

3.233 

244544.71 

1753.968 

559 

312461 

17  1676-79 

23.643 

8 .  238 

2.1511:2.06 

1756.110 

560 

:ii:tf.HKi 

1756I6IMU 

23.061 

8.243 

24G300.-6 

17  59.392 

561 

a  147:21 

176.-.r,84.-l 

23.635 

8.248 

247181.23 

17i:3.43-l 

563 

315814 

177504338 

23.707 

8 .  253 

24.-iJG3.30 

1765.576 

563 

3I6060 

1734.73547 

33.726 

3,258 

348946. S7 

1768.717 

564 

31*1196 

179406141 

23.749 

6.2112 

2.1983:2.01 

1771.858 

565 

319225 

1*03 112135 

33.770 

8.267 

2511716.73 

1775.000 

566 

331  1356 

181321406 

23.791 

8.272 

251607.01 

1773. 142 

567 

321439 

1-3284363 

23.612 

8.277 

352496. .-7 

1 7*1.383 

568 

;k':.>i;-_'i 

H;t:'5iin-; 

23.833 

8 .  232 

25336-. 3u 

1784. 134 

333761 

|-,|-.-i,i,.)li;i 

23. CM 

254231.30 

17*7.566 

570     394900 

I-.7I93UO0 

33.875 

8.291 

2.7.M75.-6 

1790.706 

571  '  336041 

1*6169411 

33.896 

8.296 

256H73.00 

1793.349 

579 

327164 

1871492-4* 

23.917 

8.301 

256909.71 

1796.930 

573 

33-539 

16-133517 

23.937 

8.306 

257*68. 93 

1600.133 

574 

.329476 

i*9H933-i 

23.958 

8.311 

256769. 8J 

1*03.274 

575 

330625 

190109375 

23.979 

8.316 

353673.37 

1-06.416 

576 

331776 

191103976 

24.000 

8.320 

360576.26 

1809.558 

577 

332929 

111:211.1111)33 

94.021 

6.325 

261481.83 

1*12.699 

578 

3;Muf-j 

I93100553 

24.049 

3.3311 

2623,-8. 96 

1*15.-46 

579 

335241 

191101,7311 

24.062 

3.335 

263297 . 66 

181-.961 

580 

336.100 

1951I3HO0 

24.083 

8.340 

264:2i>7.94      1832.124 

SSI 

337561 

1961223.11 

24.104 

8.344 

265119.73      1835.365 

583 

33-724 

11(7137363 

24.195 

8.349 

266033.21 

1-26. 106 

583 

330**9 

1 93 155387 

24.145 

8.354 

26691-. 26 

1,-31.516 

584 

341056 

1991767114 

24.166 

8.353 

267364.76 

1.-31.690 

585 

3-12235 

2U02.I1625 

94.187 

8.363 

2667-3.-3 

1637  .-32 

586 

343396 

iui23nn;Ki 

24.207 

269702.59 

18411. 1133 

587 

34i56y. 

2032131  n>3 

24.223 

8.373 

270623.-; 

1844. 074 

345744 

2.  I3:>1' 74  7:2 

24.249 

8.378 

271546,70 

1*47.256 

589 

3161121 

aii433U4f;;t 

372170.33 

1*50.338 

590 

34*10" 

211:737 )n 

24.990 

8.337 

273397.10 

1*53.510 

591 

3432-1 

3I.II..42.7671 

24.310 

8.392 

27432-1. 6,7 

1-56.6-2 

592 

3504(14 

207471!™ 

24.331 

8.397 

27  5353.76 

1-59.623 

593 

351019 

20*537857 

24.352 

8.401 

2761-4. -16 

1*63.96.1 

594 

353-3(1 

909534584 

24.372 

3.406 

277116.74 

1866.106 

595 

3541135 

21u(i.l4675 

24.393 

8.411 

276050. 58 

1363.248 

696 

355210 

21170-736 

24.413 

8.416 

27833,-,. OH 

1872.390 

597 

356401) 

212776173 

24.434 

8.420 

370923.96 

1675.531 

598 

;i:,;iin4 

213-47 192 

24 . 454 

8.425 

263861.52 

1878.673 

599 

35-301 

•31 492 1799 

24.474 

8.430 

261801.64 

18,61.314 

SCO 

360000 

216000000 

24.495 

8,434 

289743.34 

1884.956 

464 

CHAP.    XV. — MISCELLANEOUS   IS 

No. 

Square. 

Cube. 

Sq,  Root. 

Cu.Ruot. 

Area. 

Circum. 

601 

361301 

317081801 

24.515 

8.439 

283GS6.G1 

1883.037 

603 

:m-m-\ 

2!- 1(1731)6 

34.536 

8.444 

384631.44 

1891.236 

603 

3C36W 

319356237 

34.556 

8.448 

285577.84 

1194.3-0 

604 

364610 

22034-1.04 

34.576 

8.453 

2-6535.63 

m-.m 

605 

306(135 

221445125 

24.597 

8.458 

367475.36 

190.1. mil 

606 

367336 

222545016 

24.617 

8.402 

266436.46 

1903.6* 

60T 

366449 

838648543 

34.037 

8.467 

2i-.9379.17 

1996.947 

608 

369664 

224755713 

24.658 

8.472 

39)1:133.43 

1910.986 

609 

37U1H ] 

22,>t;ii.72(i 

24.073 

8.470 

39126!!. 26 

1913. 33) 

610 

3721(11 

22(19-10(10 

24.698 

8.481 

392216.66 

1916.373 

611 

373321 

33-:>9[t]31 

34.718 

8.486 

393205. 63 

1919.  ;<i:< 

612 

37-1544 

998330988 

24.739 

8.490 

39416(1.17 

I923.B! 

613 

375709 

33H346397 

34.759 

8.495 

295 129. 86 

614 

370996 

231175544 

34.779 

8.499 

2: 91.96 

193-.93- 

615 

371335 

2321  !■  '1375 

34.799 

6.504 

2117057.32 

]933.ii;:i 

616 

379456 

333714196 

24.819 

8.500 

298934. 05 

1935  231 

en 

3fii;(;.~:i 

294-5113 

6.513 

39-9 ;?  3. 45 

193-.. '163 

618 

361934 

23(1(1291.132 

34.860 

8.518 

399962.4(1 

1941.  Ml 

619 

3-31 51 

337 17 1,1,  j!  1 

24.880 

8.522 

309933.94 

1944.645 

630 

■mm 

33-33-000 

24.900 

8.527 

301907.1)5 

1947. T-7 

631 

:ici(Ni 

2394.-31)111 

24.920 

8.533 

195  i.93- 

623 

:i60684 

240641848 

34.940 

8.536 

303657.98 

1951.679 

633 

:!fxl-j;i 

241.1(143(17 

24.960 

8.541 

3(14637.16 

1957.211 

634 

369376 

242970(124 

24.980 

8.545 

305615. J  9 

1960.359 

635 

390035 

244HHti35 

25.000 

8.550 

31111796.16 

1963  495 

636 

391876 

24531437(1 

2.7.1)20 

8.554 

3II777M.  69 

1966.636 

637 

333129 

245491683 

25.040 

8.559 

39-1(13.79 

1909-77- 

638 

3943-4 

2476731 53 

35.060 

3.564 

30-.l74i.47 

1 1773.9 19 

639 

59504 1 

M8B5B188 

25.080 

3.568 

310735.73 

1976.051 

630 

:«!«! kjU 

35110470(10 

25.100 

8.573 

311724.53 

1979.  -.113 

631 

398161 

2.11 239591 

35.130 

8.577 

313714.93 

19-3.344 

G33 

399494 

252435968 

35.140 

8.583 

3137m..  1-:; 

19-5. 4-9. 

633 

4095.-9 

2:7:536137 

25.160 

8.586 

314700.41 

19--   63- 

634 

401950 

351649104 

35.130 

8.591 

315695.50 

1991.769 

535      403325 

356047875 

35.200 

8.595 

316693.17 

1991.911 

036 

■iMir.'ii 

25125345(1 

25.320 

3.600 

3176:i|i.42 

1991.053 

637 

40.1769 

35-47  4153 

3.004 

31-690.24 

3lii.il.  194 

408 

407044 

359694972 

35.359 

8.609 

319591.61 

3091.335 

US 

411-321 

269917  119 

25.278 

8.613 

320694.56 

3I1M7.477 

640 

.HHifilM) 

21.1314  11 

25.298 

8.018 

3311199.1)9 

2010.619 

641 

4  10.-1 1 

263374731 

25.318 

6.633 

333795.19 

30 13. 76(1 

643 

4121114 

264lHi92-i 

35.338 

8.637 

393713. -5 

3016.902 

643 

41344H 

26584 77U7 

35.357 

8.631 

334730. 53 

3039.043 

644 

4 1 4736 

2670f9!lB4 

25.377 

6.636 

325732.89 

2i  139.1 15 

645 

411,1125 

36-33(1135 

25.397 

8.040 

330745.37 

3036.537 

m; 

4173 1(1 

3i  195.- 1.1136 

25.417 

8.C45 

337759.33 

21 139. 466 

Bfi 

416609 

37O.-1U023 

25.430 

8.649 

326774.74 

2633.610 

646 

419904 

372097792 

25.456 

8.053 

329791.83 

3035.751 

MB 

421201 

313359449 

35.475 

8.653 

330-10.4- 

3038.  f.33 

650 

4225(11) 

31W25KBW 

■15.  *»5 

H.ssa 

331830.73 

2042.035 

POWERS — ROOTS CIRCLES.                                    4tifi 

J  No. 

Square. 

Cube. 

Sq.  Root 

Cu.Boot. 

Ar«. 

Circum . 

651 

433801 

275894451 

25.515 

8.667 

332652.53 

2045.177 

652 

4351 04 

377167808 

25.534 

8.671 

333875.90 

3048.318 

1  653 

426409 

278445077 

25.554 

8.676 

334000.85 

3051.460 

664 

42771 C 

370720304 

25.573 

8.630 

335927.38 

21154.662 

665 

439025 

28I01107.'. 

35.533 

8. 085 

336955.45 

3057.749 

656 

430336 

233300416 

35.612 

337985.10 

3060.685 

657 

43164!! 

2*35!!33!i3 

35.633 

8 ,  603 

330016. 33      3964.030 

656 

■13*6-1 

28481I0312 

25.652 

8.698 

340049.13     3067.167 

659 

■1343.-1 

2-010117!> 

25.671 

8.702 

341083. .11.1      3670.300 

660  1  435600 

387496000 

35.690 

8.707 

342119.44      2073.451 

661     436931 

3***1)47*1 

25.710 

8.711 

343156.05      3(176.502 

662  .  438244 

300117528 

25.720 

8.715 

344106.03      3079.734 

663      4395611 

201434247 

25.749 

8.720 

3.45336.69      3o32.*76 

664  '  440896 

■>IS7f.4H44 

25.768 

8.724 

346278.01      2086.017 

665  !  443335 

304070635 

25.7SB 

8.729 

347333.70      2680. 159 

666  ,  443556 

20540*300 

35.807 

8.733 

34*368.0.*      2002.301) 

667     444889 

306710003 

25.826 

8.737 

340415.02      3095.442 

668     446224 

3!!-o77633 

25.846 

8.743 

350403.51      3008.583 

669      447561 

30941-0O0 

35.8C5 

8.746 

351513.63      3101.735 

670     449900 

T4JSI.M.MI 

25.884 

8.750 

353505.3)      3104.867 

671      450341 

303111711 

25.904 

8.755 

35361-.. |0     3108.008 

673      451584 

30340444- 

8.759 

35467.'.!.  36      3111.150 

673     453939 

304821317 

35.942 

8.763 

355729.62     2114.291 

674      454376 

3i.i6I8--X.i3-1 

35.963 

6.768 

3567*7.51      3117.433 

675     455635 

307540-75 

35.981 

8.772 

357*47.114      3130.575 

676     456976 

30*9)5770 

36.000 

8.776 

35*00.8.11      3133,716 

677  '  458339 

31 0388733 

26.019 

3.761 

350070.76      3136.858 

678     459684 

311665752 

26.038 

8.785 

31.1034  .06  1  2130.000 

679     461041 

313010*36 

26.058 

3.780 

363I0U.75     2133.141 

680  '  463400 

3144330011 

26.077 

8.794 

36:1168.11      3136.2*3 

68 1      463761 

315*21241 

3G.096 

8,798 

364237.01      3139.  425 

683     465134 

3173H56* 

2G.115 

8.803 

365307.54      2142.566 

683     466439 

31*61  10*7 

26.134 

8.01)7 

366384.56      2145.708 

684     467856 

3300 1 3504 

26.153 

B.81I 

367453.18      2148.840 

685     469225 

331410135 

26.173 

8.815 

36.-53*. 45      3151.991 

686     470596 

333*2**5f; 

26.192 

3.819 

360605.23      2155,133 

687  ,  471969 
6S8     473344 

32434371)3 

26.211 

8.824 

3766-3.50      2156.274 

:<:jr.GiiiMj~y 

36.330 

37J763.50     2161.416 

689     474731 

33701-376!! 

36.249 

8.833 

372845.00      3164.557 

690     476(00 

:;:XWimin 

36.268 

8.837 

373928.07      2167.699 

691     477481 

320030371 

36.287 

8.641 

375012.71      3170.840  | 

693     478864 

331373— 

36.306 

8.845 

376098.91     2173.982 

693  .  480349 

333813657 

36.335 

8.843 

377186.68      3177.124 

694  ,  481636 

33425538.4 

26.344 

3.854 

37-276.113      2180.265 

695     433035 

335703375 

26.363 

370366.!!-.      3183.407 

696     484416 

337153536 

36.383 

8.863 

380450.44      2186.548 

693      485309 

33660S873 

26.401 

8.866 

381553,56      21-0.690 

698  .  437304 

.    340068393 

36.430 

8.871 

3*364:1.13     2102. 8;i3 

699  ,  488601 

34l532u(!!i 

36.439 

8.875 

5*3746.33      3105.973 

700  !  490000 

343000000 
30 

,      36.453 

8.879 

384645.10     2199.115 

IP.    XV. — M 

SCELLiVN 

No.    |  Square. 

Cube. 

Sq.  Rooi 

Cu.Root 

Area.        i    Ciroum. 

7U1  ,  491401 

344479101 

36.476 

8.883 

385945.45     2203.356 1 

702     492804 

345948008 

2t!.  495 

8.887 

387047.34      2205.398' 

703     494309 

347438997 

26.514 

S.893 

388150.1-3      3208. 530 

704  ,  495616 

;ii.-:U  :)!-.i. 4 

M.539 

339255.89     2211.(81 

705  ,  497025 

350402625 

26.552 

8, 900 

390362.52     3214.8S3 

706     49S436 

351895816 

26.571 

8.904 

3011470.72     2217,9(4 

707     499849 

353393943 

36.589 

8.909 

311*5*0. 49     2221,106 

708     501264 

:ir.i8!ii:u9 

36.608 

8.913 

393691.82     2224.3*: 

709      5U2681 

35OK.HJ890* 

26.627 

8.917 

394801.73      aSSBM 

710     504100 

3571.11 10(1(1 

96.646 

8.921 

395919.011      2230.531 

711     505521 

;!5r.na5-ini 

26,665 

8.925 

397035.26     2233.673 

712     506944 

:<(i'i:)4ii'j--i 

36.683 

8.929 

398152.88     2236.aH 

713     506369 

JO9407ii^ 

96.703 

8.934 

391*272. i>7       2230i.iW 

714      509796 

363994344 

26.721 

8.938 

400392.83      2243.097 

715 

511995 

305595875 

26.739 

8.  sua 

401515.18     2246.ffl 

716 

5 13656 

3670610:16 

26.758 

8.946 

402639.09      3349.3* 

717 

.->HfM! 

368GU1SI3 

26.777 

8.950 

403764.55     2252.525 

718 

515594 

370146239 

26.796 

8.955 

404691.60      2255.661 

719 

5  unit;  i 

37  rGU-IU.7.1 

26.814 

8.950 

406020.22       :. 

720 

r.1^400 

3739480IIH 

90.833 

8.963 

407150.41       2961.947 

721 

5IUS.I1 

3T4--05361 

26.851 

8.967 

408282.  17       2965.W  1 

723 

52I2M 

3;u:<07ul- 

26.870 

8.971 

409415.511      ■■■■ 

723 

592739 

377U3:!iii;-; 

8.975 

410550.39      2271.37] 

724 

594170 

379503494 

26.907 

8.979 

411686.86 

9274.513 

725 

;VJ5ti'Jf- 

3*1078195 

26.936 

8.984 

412824.91 

2277.655 

726 

597076 

382057 [76 

26.944 

8.988 

413964.54 

2280.796 

727 

538^99 

:HI3!0f.-:i 

26.963 

8.993 

4151*15.79 

5063,936. 

728 

.-.99:is-! 

385828353 

26.981 

8.990 

416248.46 

2287.079 

739 

5:.t  14-11 

387420489 

27.000 

9.000 

417392. 7? 

3290.221 

730 

539900 

3-LKI  I7()()(l 

97.019 

9.004 

n-;i3-.oi- 

2293.363 

731 

534:101 

3U0O1781U 

27.037 

9.008 

41960-1.58 

2296.504 

732 

535894 

393223168 

27 .055 

9.012 

4di>f-.-M.lS 

93119.046 

733 

5373^1 

:tH:K19.-X 

27.074 

9.016 

l'Jlfla">.79 

2302-787 

734 

53>75C 

395446904 

27.0U2 

9.021 

423137.97 

2305.629 

735 

54ii935 

397065375 

27.111 

9.025 

424391.79 

2309.071 

736 

5.11690 

39*0*8956 

27.129 

9.029 

435447.04 

2312.213 

737 

543169 

4003 1  .V,f,3 

27.148 

9.033 

426603.93 

2315.353 

738 

5-14644 

IH1947273 

27.166 

9.037 

427762.40 

2318.495 

739 

546121 

403583419 

27.185 

9.041 

4*929.43 

2321.637 

740 

517  (MO 

405224000 

27.203 

9.045 

430084 .03 

2324.779 

741 

549081 

406869021 

27.221 

9.049 

431247.20 

9397.991 

743 

5511564 

40851 B188 

27.240 

9.053 

439411.95 

2331.062 

743 

552*  >49 

410172407 

37.358 

9.057 

433576.70 

2334.203 

744 

553536 

411830784 

27.276 

9.061 

434746.16 

2337.345 

745 

555025 

413493625 

27.295 

9.065 

435915.62 

2340.487 

746 

556516 

415160936 

27.313 

9.069 

437086.65 

2343.628 

747 

558009 

416833793 

27.331 

9.073 

2346.769 

748 

559.-.04 

418508992 

27.350 

9.078 

439433.41 

2349.910 

749 

5G1001 

43o|-9749 

27.368 

9.083 

440609.05 

2353.059 

750 

562500 

421875000 

27.386 

9.086 

(41786.47 

2356.194 

467 

No. 

s,„.„. 

Cube. 

Sq.Hoot. 

Cu.Rool. 

a™. 

Circum. 

7.-,] 

564001 

423564751 

27.404 

9.090 

442365.37 

2359.335 

752 

505504 

425259008 

27.423 

9.094 

444145.81 

3362.477 

753 

567009 

426957777 

27.441 

9 .098 

445327.83 

2365.013 

754 

56-510 

438661064 

37.459 

9.102 

446511.42 

230-.7t.Ji! 

755 

57U095 

4:W3i;*8"fi 

37.477 

9.106 

447090.59 

2371.902 

756 

571536 

433O813I0 

27.495 

9.110 

44***3.33 

2:o,5.tl44 

757 

5731.149 

433T9-u:i3 

27.514 

9.114 

450071.63 

2378.185 

758 

574564 

495519512 

27.532 

9.118 

451301.51 

23*1.327 

759 

571,0.-1 

437  2-154  79 

•27.5.50 

9.122 

452453.05 

23-4.409 

760 

57760(1 

43*97  6 .' 

27.50- 

9.126 

453045.3- 

23.-7.610 

761 

579121 

440711081 

27.580 

9.130 

454*40.57 

239U.752 

763 

5*0044 

■1424f>i.i79* 

27.604 

9.134 

4501136.7:1 

33:i3.-95 

763 

582(09 

4441949-17 

9.138 

457234.46 

3397.035 

764 

5-3090 

4459437  1-1 

27.641 

9.142 

45-433.70 

2400.176 

765 

447097125 

37.659 

9.146 

459034.64 

2490.31- 

766 

5-0750 

449455090 

27.677 

9.150 

409*37. d- 

24H6.159 

767 

5**289 

451317663 

27.695 

9.154 

402U4I.H9 

•Mull.  GUI 

768 

4  529,-4  -32 

27.713 

9.158 

463246.69 

2412.742 

769 

591361 

45475i;0O9 

27.731 

9.162 

464453.-4 

2415.884 

770 

5:1391  h> 

456533000 

27.749 

9.166 

.105002.57 

9413.1)20 

771 

591441 

45-3111)11 

27.767 

9.170 

400-72. *7 

2423.167 

772 

5959-4 

10HII99O4* 

27.785 

9.174 

4G8084.74 

3195. 31.19 

773 

597529 

4018-9917 

87.808 

9.178 

109996.01 

2428.451 

774 

599O70 

40:0,-0:24 

27.821 

9.182 

470513.19 

3431.593 

775 

000625 

4054-4375 

27.839 

9.185 

471729.77 

2434.734 

776 

«(>■■>  n; 

4679*-570 

37.857 

9.189 

472947.92 

243;. 876 

777 

0(13729 

469097  433 

27.875 

9.193 

474167.65 

2441.017 

778 

605234 

47U9K!952 

27.893 

9.197 

4753-S.91      2444.159 

779 

606841 

47272913:1 

27.911 

9.201 

47(1011.80      2447.3110 

780 

oo*  iiiii 

474552000 

27.928 

9.205 

477836.34 

9451.1. 142 

781 

w.m\ 

470379541 

27.946 

9.209 

479002.25 

2 153. 5*3 

782 

6  1  1  524 

47*31  1708 

27.964 

9.213 

4-112-9. 93 

2450.725 

783 

01:10.-9 

190048687 

27.982 

9.217 

481518.98 

2159.-67 

784 

014050 

481890304 

28.000 

9.221 

482749.70 

3463. 01.19 

785 

li  1(1225 

483730U25 

98.018 

9.225 

4*39.-1.9* 

-100.159 

786 

0177SO 

485587656 

28.036 

9.229 

4*5215.85 

34011.292 

787 

013309 

4*7443403 

38.054 

9.233 

486451.27 

2473.433 

7** 

630944 

4-9303*72 

28.071 

3.238 

4*70-8.27 

2475.575 

789 

022521 

4911091 

28.089 

9.349 

488926.35 

247*. 710 

190 

0241OO 

1990:19111.11.) 

28.107 

9.244 

430166.99 

2481.858 

791 

635081 

494913071 

28.125 

9.218 

491408.71 

24*5.1)110 

792 

627204 

49ii79:iU-* 

9*. 142 

9.252 

492651.98 

94*.-. 131 

793 

49-077257 

28.160 

9.256 

493396.85 

2491.272 

794 

03o430 

500566184 

28.178 

9.260 

495143.28 

2494. 41-1 

795 

(132035 

502159*75 

28.196 

9.364 

490391.27 

2497.500 

7% 

G33010 

50435*336 

38.213 

9.263 

497640.185 

3500.708 

797 

635209 

5903OI573 

28.231 

9.273 

498891.98 

2503.843 

798 

o:ii;wi  i 

5(1.-109592 

2* . 249 

9.275 

500144.69 

25UG.991 

799 

o;s-ioi 

5KIU-2399 

38.267 

9.279 

501398.97 

2509.132 

BOB 

64DOO0 

513000000 

28.284 

9.283 

502654.82 

2513.271 

POWERS— ROOTS CIRCLES.                                          469 

No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root 

Area. 

Circum. 

851 

72-1901 

616295051 

39.172 

9.476 

56S786.13 

3673.495 

725904 

0l!?47O30a 

29.189 

9.480 

570)23.00 

2676.637 

853 

727609 

620050177 

29.200 

9.484 

571462.77 

2679.778 

854 

729316 

iij-jsi:..-i;-i 

3!)  .333 

9.488 

572803.45 

20-9.990 

855 

731025 

625036375 

39.340 

9.491 

574145.69 

26-6.963 

856 

732736 

027222O10 

29.257 

9.495 

5754*9.54 

26-0. -303 

857 

734449 

639422793 

2!)  .275 

9.499 

570831. .-9 

3i.92.345 

7:.lfi]fi4 

0:1102-712 

29.293 

9.502 

578181.85 

2095.4-6 

859 

737881 

033-39779 

119.399 

9.506 

7795311.38 

309-.028 

860 

739000 

G36O56Q00 

211.336 

9.510 

5808-0.48 

37HI.771I 

861 

741331 

03-2773-1 

29.343 

9.513 

582233. 15 

3701.911 

743044 

640.70392- 

39.360 

9.517 

583585.39 

270-.U3:' 

863 

744769 

642733647 

29.377 

9.521 

5*4949.29 

2711.194 

664 

746496 

044973514 

39.394 

9.524 

58629U.58 

2714.336 

865 

7i^>  :> 

6-17314025 

29.411 

587654. 54 

3717.47- 

866 

749956 

0-19461-% 

29.428 

9.532 

589014.  Oli 

372H.610 

867 

751689 

6.-,i7i4303 

29.445 

9.535 

590375.16 

■.'723.760 

863 

7.73434 

05397:M33 

39.463 

9.539 

591737.-2 

■ 

869 

::.:,lfil 

i  ;;,>-,  23  loon 

39.479 

9.543 

59:11(12.96 

273'1-OH 

870 

756990 

G58593O00 

29.496 

9.546 

594467.87 

2733.1-0 

871 

758641 

i;iii)77!;:tn 

29.513 

9.550 

595835.25 

27:10.327 

. 

872 

7003-4 

iiii:(ii.-,4-H 

39.530 

9.554 

597204. 23 

2739.. 109 

873 

702129 

665338617 

39.547 

9.557 

598574.72 

3742.010 

874 

7  03876 

007  627  634 

29.503 

9.561 

599946.81 

3745. 752 

875 

765025 

1921-75 

39.580 

9.565 

iii.H32u.47 

37  4-. -94 

876 

767376 

672321376 

39.597 

9.568 

6113695. 70 

2 1 53. 035 

877 

709129 

674520133 

29.614 

9.572 

694073.51 

2755.177 

878 

770884 

676836153 

39.631 

9.576 

605450. BS 

3758.318 

879 

772041 

6791.711:19 

29.648 

9.579 

606-31). 82 

270I.4OH 

BSD 

774400 

6-M73ono 

29.665 

9.583 

1,11-2.12. 31 

2764.602 

881 

77lill.il 

083797841 

39.6S2 

9.586 

61)9595.43 

2707.743 

7771)24 

68012-90- 

39 . 698 

9.590 

61H98II.0-: 

277N.  W5 

883 

7796-1) 

688465387 

39.715 

9.594 

013306.31 

2774.026 

884 

781456 

090807104 

29.733 

9.597 

613754.13 

2777.168 

885 

^•Mfi 

093154137 

29.749 

9.601 

615143.48 

37-9.309 

781996 

095500.1:9  ; 

39.761; 

9.605 

616534.42 

27-3.451 

887 

7S0769 

Gi)7!=imid:j 

29.783 

9.608 

617926.93 

37-0.51)3 

7-8544 

70O227U72 

29.799 

9.612 

619331.03 

37-9.734 

889 

79032] 

702595309 

29.816 

9.615 

029716.66 

3793.876 

890 

7921 DU 

704' 1 09000 

39.833 

9.619 

632113.89 

2720.917 

891 

793881 

7117:147971 

29.850 

9.623 

093513.67 

97  99.159 

893 

795664 

7097322-8 

29.-06 

9.626 

634913.10 

3803.7100 

893 

79744!) 

712121957 

29.883 

9.630 

036314.9- 

2-1.15. 413 

894 

799230 

714.7IIV.1-I 

29.900 

9.633 

637718.48 

2808.584 

895 

-01 1.127 

716917375 

39.917 

9.637 

639123.56 

2811.725 

896     803816 

7I9323130 

129.933 

9.641 

63H530.24 

2- 14.. -67 

897  '  804609 

791734373 

39.950 

9.644 

631938.43 

2.-1-JI09 

898  1  806404 

734150793 

29.967 

9.648 

633348.33 

2-31.15H 

899  |  808201 

736573699 

39.983 

9.651 

634759.58 

2-24. 293 

900  .  810000 

729000900 

30.000 

9.655 

636172.51 

2827.433 

U>.    XV.-M 

SCELLANE 

ous  mi 

ORMATIOS. 

No. 

Square. 

Cube. 

,S,.;.R„.,[. 

Cu.Booi 

Area. 

Cktta.  , 

901 

811801 

733432701 

30.017 

9.658 

637587.01 

■ 

903 

S 13604 

7  33-71  SO- 

30. 033 

9.669 

6390O3.O8 

2833.TO 

903 

8 1 54119 

73631 43:27 

30.050 

9.666 

(140420.73 

-:-:..;.-■. 

904 

817011! 

738763264 

30.067 

9.669 

641839.94 

984(1.000 

905 

"la()25 

7410171,0.", 

30.083 

9.673 

(113260.73 

2843.141 

906 

-a'-.'lfi 

7-13677416 

30.100 

9.676 

(14461-3.09 

.. 

907 

SWC-l'i 

74iill3rl43 

30.116 

a.  680 

64(1107.01 

3849  .421 

90S 

824464 

74-iil3310 

30 . 133 

9.683 

647532.51 

3S52.5K  ' 

909 

-2(1281 

7510*0409 

30.150 

9.687 

648959.58 

3855.  UK 

mo 

82-100 

75357IOO0 

30.166 

9.691 

(1503--. 2.2 

2858. 84) 

911 

829921 

7.->wi.7-i.i:)1 

30 . 183 

9.694 

651818.43 

3861 ,9» 

912 

831744 

75-55050- 

30.(99 

9.698 

li.i3-251l.30 

3865.133 

913 

-:i3;><i:> 

7BIH48497 

30.916 

9.701 

654683.56 

9863.311 

!    914 

-:i,'i:i"(i 

70:*r.r,  IU4-1 

30.933 

9.705 

65(1118.4,8 

9871.415 

1    915 

-37025 

-,mm-::, 

3(1.949 

9.708 

657554.98 

•2874,557 

916 

-39056 

76-515296 

30.365 

9.713 

658993.04     9877. 698 

917 

*  10--9 

77i(n>53i3 

30.989 

9.715 

660439.68 

9880.840 

918 

842704 

77311201132 

30.999 

9.719 

661873.88 

3883.983 

919 

*44561 

7761515",') 

30.315 

9.722 

i;G3;nfi.<;ii 

930 

MJli-KJO 

77-il-0O0 

30.332 

9.726 

664761.(11 

931 

T.slSiiHliil 

30.348 

9.729 

(16(1-2116.92 

9893.407 

933 

-5(1(1-4 

783777448 

30.364 

9.733 

(107654.40 

933 

851909 

7-0330  !r!7 

30.381 

9.736 

669103. 47 

3-9'I.WO 

934 

-53770 

78-f-8!l()24 

30,397 

9,740 

(.70554.07 

3902.83-2 

935 

-55(125 

791453125 

30.414 

9.743 

672006.30 

-2905.973 

936 

",5717(1 

79400277(1 

30.430 

9.747 

673460.07 

9909.115 

997 

s.",930!i 

79659  711.-3 

30.447 

9.750 

674915.43 

2912.356 

938 

h(;ii-m 

T1)!H7H7.VJ 

30 . 463 

9.754 

(176373.35 
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List  of  useful  Books  of referi 

Belidor,  Bombardier  Francais 

it!  Remy,  Memoires  d'artillerie 

Dupugr.!,  Eaaai  stir  I 'usage  de  1'artillerie  dans  In  guerre  de  eampagne  el 

celle  de  aiege 

Saint  Jtitben,  Memoires  aur  lea  nouvcaux  systfmes  d'artillerie 

MulUr,  Treatise  on  Artillery 

Jones,  Artificial  Fire  Works 

Lombard,  Tables  de  lir  dee  Canons  el  Obusiers 

■flnlciii,  On  Gunpowder 

Tixier  dt  Nortec,  Recherchcs  sur  1'artillerie  en  general 

Mmgt,  Description  de  l'art  de  fabriquer  les  i 

Fimdtmonde,  Proccde  stir  la  fabrication  des  amies  blanches.. . 

Durlvbie,  Manuel  de  1'artillenr 

Lombard,  Traitt"  do  mouvement  des  projectiles . 

Sdutl,  Treatise  on  Artillery  (Translated  from  the  German). . 

Merit,  Traitr  pratique  iloa  funic  d 'artifice J 

Csrniberl,  Murine  do  ■- isnier  rnarin 1 

James,  Military  Dictionary • 1 

JJooins,  New  principles  of  gunnery 1 

Catbj,  Memoires  sur  la  fabrication  des  armes  portatives ] 

Cossigny,  Recherchcs  sur  la  poudre 1 

— idem — Supplement | 

Reauud,  Fabrication  de  la  poudre .     1 

Toussnrd,  American  Artillerist's  Companion | 

Cornibert,  Tables  des  porteeB  dea  canons  el  carronades  de  la  marine 

Bigol,  Traitf  d'artificosde  guerre I 

Dartiin,  Traiti"  elemental  re  de  la  fabrication  dea  bouches  a  feu 

Bolte'e  it  R#mlt,  Traite  de  l'art  de  fabriquer  la  poudre  a  canon 1 

Baltee  it  RijfimU,  L'art  dn  Salpetrier 1 

/foyer,  Dictionary  of  Artillery  (German) 1 

ifultat,  New  experiments  in  gunnery,  (Hutton's  Tracts) 

Heroin  de  Hallti,  Des  bois  propres  au  service  des  Arsenaux 

/filial,  Instruction  sur  le  service  de  1'artillerie 

JDiume,  Military  Dictionary 

Bigat,  ManceuvreB.de  force | 

D'Obtnneini.Balistique 

Sdmrnhont,  Treatise  on  itw\\6r},Gwmim\\.™i*o»fc«*''is!Mj'S«miiVl,\a*ffl\ 
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J'ounul,  Esaai  sur  I 'art  de  pointer 1816 

Douglass,  Essay  on  Military  Bridges ISIS 

Lamertiliiere,  Reflexions  sur  la  fabrication  des  hooches  a  feu 1817 

D'Obinluim,  Miraoireaur  la  planchette  du  cononnier 1818 

Gujwndi,  Aide-Memoire 18J9 

Observations  on  the  use  of  Artillery,  a:  the  sieges  of  Badajos,  Si-  Se- 

basiian,&c |£W 

Dupia,  Force  Militairede  la  Grande  Bifiagne 1330 

LaUanand,  Treatise  on  Artillery 1630 

Ruggirri,  Siemens  de  Pyrotechnic IrJI 

Paixhatu,  Nouvelle  forte  maritime l&g 

Colly,  Diciiuiinaire  d'antlleric. It'.' J 

Kergnourf,  Poudres  fulminantes lc"J4 

Culmim,  Manuel  de  la  melnllurgie  du  fer 1824 

Pyrotechnic  Miliiaire,  traduit  dc  I'Allnnaod  par  K  de  I'ermsdnrff. 1324 

Journal  des  Sciences  Militaires  ;  commence  en 1836 

Cvfoiuh,  Pyroteehny 1893 

Dicker,  Traiie"  elcmentaire  d'nrtillerie 1826 

■.Wonlgfry.  Fuseea  de  guerre.. -. - 1826 

Wrree,  Documens  sur  la  mati*re  a  canons 1897 

.Mir,  Observations  sur  le  nouveau  systeme  d'arld.erie 1333 

Jllii,  Syslemc  d'artillerie  dc  eampagne 1897 

Myt,  Pocket  Gunner 1891 

Conp-etif,  On  the  Rocket  ayatem 1897 

Strres,  Casai  sur  I'art  des  fontea IB97 

JVaiuf,  Receuil  de  Memoires  sur  la  i>oudre  a  canon 1B27-U 

Mithil,  Memorial  de  rartilleur  marin 1828 

Pnvmil,  Observations  sur  le  nouveau  systeme  d'artillent; 1^26 

Memorial  de  I'arlillerie,  3  parties 1S27,  *28,  '30.  '37.  '12 

Sptarmm,  British  Gunner 1826 

-MonJgwry,  Regies  de  poinlage  a  hord  des  vaisseauv 182* 

Doug  Ian,  Naval  Gunnery 1829 

A'nrji™,MeMllur§iedu  fer,  Iraduilrte  L'AI.emand  |>arCulman. 1830 

Grtwtralz,  Trnitl?  de  I 'organisation  •  ■!  dn  la  iai:ljnue  de    "artJllnne,  trnduil 

de  TAIIemand  par  Perelsdorff, 1831 

Coll y.  Supplement  au  diciioniiaire  d'artiMcne - 1832 

in  Gunpowde 
P«uitn-DHormeaiir,  Manuel  de  I' 
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Journal  de.s  Armea  Speelales begun  il  18U 

Meyer,  Experienuen'aur  la" fabrication  et  ta  duree  des  bonches  a  feu  en  fcr 

et  en  bronze;  trail  nit  de  1'Allemand  par  Peretsdorff. 1934 

TMery,  Applications  liu  fer  aiix  constructions  de  I'artillerie 1S3+ 

Utra,  Aide-Mcmoirud'Hrt  militnire ISM 

Memorial  i  I'usagede  1'armec  Beige 1835 

Instructions  and  Regulations  for  the  service  and  management  of  heavy 

ordnance  in  the  British  service JdJi 

Experiences  sur  les  principes  du  tir,  faites  a  Metz  en  1834 IS* 

Pioberl,  Train?  d'arlillerie  theorique  et  pratique ;  Partie  elementaire. .....  19S 

Bonaparte,  (.\apolton  Louu,)  Manuel  d'arlillerie  a  I'usage  des  officiers  de 

la  Republique  Helvfiique 1336 

Lt  Bovrg,  Essai  aur  1  'organisation  de  i'artillerie,  2  parties 18$-" 

Experiences  comparativeaenlredes  bouches  i  feu  en  fonte  defer,  d'Origine 

Franchise,  Anglaise,  et  Suedoise ;  faites  iGavres  en  183G 1831 

Experiences  faites  a  Brest  en  1831  sur  les  canons  Paixhans 1837 

Experiences  aur  dea  projectiles  creux,  faites  en  1829,  '30,  '31 1631 

Decker,  Instruction  pratique  sur  l'emplot  des  projectiles,  trnduit  de  I'Alle- 

nmnd  par  Pevelsdorfl" 1837 

Simmon),  Effects  of  heavy  ordnance  as  applied  to  ships  of  war 1837 

JfaMJin,  Experiences  sur  les  poudres  de  guerre,  faites  a  Esquerdes  en 

1832, '33, '34, '35 ' 1837 

Tniroiu;,  Instruction  theorique  el  pratique  d'arlillerie,  a  I'usage  dea  Sevea 

\    deSt.  Cyr 1837 

Cours"  Sur  le  service  des  officiers  d'artillene  dana  las  forges 1831 

JlfrjfCf,  Manuel  Historique  de  In  technologic  des  armes  a  feu  ;  trnduit  de 
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Cours  sur  le  service  des  officiers  d'artillerie  dans  les  fonderies 1839 

Huguenin,  Description  de  la  fabrication  des  bouches  &  feu  a  la  fonderie 

royale  de  LiSge 1839 

Timmerhans,  Poudre  a  Canon 1839 

Zeni  et  Des  Hays,  Renseignements  sur  le  materiel  de  1'artillerie  navale  de 

la  Grande  Bretagne. 1840 

Migout  et  Bergery,  Theorie  des  affuts  et  des  voitures  de  1'artillerie 1840 

Handbuch  fur  die  K.  K.  Oesterreichische  artillerie-offiziere, 

[Manual/or  the  Austrian  artillery  officers] • 1840 

Saamlung  von  steindruckzeichnungen  der  Preussischen  artillerie,  mit 
erlauterungen — [Collection  of  plates  of  the  Prussian  artillery ,  with  explan- 
atory text] 1837  to  1840 

Collection  de  plans  des  fonderies  de  Ruelle  et  St.  Gervais 

Correard,    Histoire    des    fusees  de  guerre — Tome   ler,   (a    reprint  of 

Montgery's  work) 1841 

Timmerhans,  Construction  des  bouches  a  feu • 1841 

Laisne,  Aide-Memoire  des  officiers  du  Genie. • 1840 

Aide-Memoire  d'Artillerie 1844 

Aide-Memoire  to  the  Military  Sciences  (English) begun  in  1845 

Experiments  on  gunpowder  at  Washington  Arsenal ;  First  Report 1845 

Griffith,  Artillerist's  Manual %1847 

Piobert,  Traite"  d'artillerie — Partie  theorique  et  experimentale  (Poudres  d* 

guerre) 1847 

Decker,  Experiences  sur  les  shrapnels • .  •  ••  1647 

Marion,  Receuil  des  bouches  a  feu  les  plus  remarquables »  1847 

Didion,  Traitg  de  Balistique .1848 

Cavalli,  Memoire  sur  les  canons  se  chargeans  par  la  culasse •  1849 

Cours  sur  les  armes  a  feu  portatives,  par  l'instructeur  a  l'€cole  de  St.  Omer  1849 

Experiments  on  gunpowder  at  Washington  Arsenal;  Second  Report. ••  1849 
Gregory's  Mathematics  for  Practical  Men. 
WcaU's  Engineer's  pocket  book . 
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